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PUBLIC NOTICES 





TO BUILDERS. 


he Commissioners of 


His Majesty's Works, &c¢ are 
prepared to receive TENDERS before 
11 a.m. on Thursday, 12th September, 
q __for SUPPLY Tot ERECTION of 

an ‘TRIC PASSENGER LIFT at 

the Natural History Museum, South 
Kensington, 8.W 
my Drawings, specification, a copy of the conditions and 
form of contract and forms for Tender may be 
obtained from the Contracts Branch, H.M. —_ 
ot Works, King Charles-street, London, 8.W. on 
payment of One Guinea. (Cheques payable ty the 
Commissioners, H.M. Office of Works.) The sums 
so paid will be returned to those persons who send in 
Tenders in conformity with the conditions. 2948 





P he Director-General, 
India Store Department, Bel vedere- 
road. Lambeth, London, 8.E. 1, invites 
TENDERS for— 
Schedule 1. —351,000 RAIL ANCHORS. 
Schedule 2.—17 CRANK and STRAIGHT 
AXLES for LOCOMOTIVES 
Schedule 3.—200 AXLES for ROLLING STOCK. 
Schedule 4.—-100,000ft. of MILD STEEL TUBU- 
LAR POINT RODDING 
Tenders due as follows 
Schedule 1, 2ad September, 
Schedules 2 and 3, 10th a 
Schedule 4, 13th September. 1929 
Forms of Tender available from the above at a fee 
(which will not be returned) of 5s. for each schedule. 


1926 
1929. 





y ‘rown Agents for the 


COLONIES 
COLONIAL GOVERNMENT 
APPOINTMENTS. 
APPLICATIONS from qualified candi- 
dates are INVITED for the following 
POSTS :— 


M/1579.—ENGINEER (ARCHITECTURAL) RE - 
QUTRED by the GOVERNMENT of HONG KONG for 
the Public Works Department for three years’ service 
and possible permanency. Salary £460 a year, rising 
by annual increments £20 to £500 a year, and 
thereafter, in the event of the appointment being 
made permanent, by further increments to a maximum 
of £1000 a year, payable in dollars under the Com- 
pensation Scheme at present in force at a favourable 
rate of exchange. Free first-class passages provided, 
Candidates, unmarried. 23 to 30 years age. must 
be Associates of the R.I.B.A. and be conversant with 
all the usual routine of an Architectural (Office, 
including the preparation of sketch plans and working 
drawings, specifications, quantities, measuring, &c., 
in connection with new buildings, additions and 
alterations. Some knowledge of steel and reinforced 
concrete design and construction is also necessary. 


M/1642.—ASSISTANT ENGINEER REQUIRED by 
the GOVERNMENT of HONG KONG for the Public 
Works Department for three years’ service, with 
possible permanency. Salary £460 a year, rising by 
annual increments of £20 to £500 a year, and there- 
after, if appointment is made permanent, by further 
increments to a maximum of £1000 a year, payable in 
dollars under the Compensation Scheme at present in 
force at a favourable rate of exchange. Conveyance 
allowance and an allowance for quarters if Govern- 
ment quarters are not available, in accordance with 
Government regulations first-class 
Candidates, unmarried, 


examination or hold qualifications accepted by the 
Institution as exempting from those examinations. 
Must be good draughteman, well up in levelling, land 
and marine surveying and sounding. Must have had 
some experience in the design and construction of 
general port works. 


M/1670.—ROAD ENGINEER REQUIRED by the 
GOVERNMENT of CYPRUS for the Public Works 
Department for four years’ service. Salary £800 a 
year. ree passages to and from the Island for officer 
engaged and his family not exceeding four persons 
besides himself. Three months’ vacation leave on 
completion and in respect of first two years of service. 
Candidates, 30 to 40 years of age, should be Cor- 
porate Members of the Institution of Civil Engineers 
or other recognised engineering body. They should 
have special knowledge of road work, more particu- 
larly in the construction and maintenance of water- 
bound macadam surface-tarred roads, rather than of 
roads designed for heavy traffic, and be familiar with 
modern road plant, maintenance and costing methods 
for rural roads, be able to prepare and organise an 
up-to-date system of inspection, maintenance and 
eosting for road work and road plant, and to give 
advice and assistance in the preparation of details 
and working programme for a reconstruction scheme 
covering about 400 miles of road and later undertake 
the direct supervision of a section and general super- 
vision of the whole. Experience is required in the use 
of hot-sprayed asphalt and of cold ashpalt emulsions 
for road surface treatment, and a knowledge of the 
manufacture of emulsions by the Amoa system is 
desirable. 


M/1738.—_ WATER ENGINEER REQUIRED by the 
GOVERNMENT of the TANGANYIKA TERRITORY 
for the Public Works Department for a tour of 20 to 
30 months, with possible extension. Salary £560, 
rising to £600 a year by annual increments of £20, 
and thence rising to £720 a year by annual incre- 
ments of £30. Outfit allowance of £30 on first appoint- 
ment. Free quarters and passages and liberal leave 
on full salary. Candidates, 25 to 35 years of age, 
must have passed Sections ‘A’ and “B"’ of the 
examinations to qualify for Associate Membership of 
the Institution of Civil Engineers or hold professional 
qualifications recognised by the Institution 


as 
exempting from those examinations. Must have been 
regularly trained in the office of a civil engineer 


carrying out water and sewage schemes, and have had 
three years’ subsequent constructional experience, 
producing plans and estimates for small water supply 
and drainage schemes, and have had experience in 
supervising their construction and maintenance. 
Apply at once by letter, stating age and full par- 
ticulars of qualifications and experience, to the 
CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London. 8.W. 1, quoting the reference number 
against the AS AL for which application is 
made. 2957 


the Polytechnic, 309, Regent 
STREET, W. 1. 

STUDENTSHIP EXAMINATION OF THE 
INSTITUTION OF MECHANICAL ENGINEERS. 
PRELIMINARY EXAMINATION, INSTITUTION 

OF CIVIL ENGINEERS 


FINAL EXAMINATION, INSTITU TION OF 
ELECTRICAL ENGINEERS (Part 1). 





Special Courses have been arranged for Students 


taking the above Eeeminotion, -~ syllabus covers 
all the work in aie MATHE ATICS, MECH- 
ANICS, PHYSICS, ENG i}LISH and FRENC 7H. 





} ct 4 — course £2 2s 
us free on application to the DERECTOR 
oF ; EDOGATIO 





ARRANGED FOR 


(T. HOLLAND.) 


Fuel Injection 
BROWN.) 


. «& 





The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 
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PUBLIC NOTICES 





UNIVERSITY OF LONDON. 
Kine's College. 


FACULTY OF ENGINEERING. 


COMPLETE COURSES of STUDY are provided in 
CIVIL, ar and — JTRICAL ENGI- 
NEERING for the Enginee Degrees of the 
University of London and a the Diplomas and 
Certificate of the College. 


POST- GRADUATE . COURSES in CIVIL, MECH- 


Matbematics. 








M 
pat wets ELE ICAL and CHEMICAL, ENGI. 
ERING are also provided. 
HEADS OF DEPARTMENTS : 
Professor E. WILSON, M. Inst. C.E., M.LE.E., 
Wh.Sch., Biestrice! one peat ng (Dean) 
Professor COOK, D.8e., M.I. Mech. &., A.M. 
Inst. C.E., Mechanical Engineering. 
8. J. DAVIES, M.Sc., M.I. Mech. 2., , Reader in 
Meghantoal Si Ht =, 
H, JAMESON, M.8c., M. Tnst. C.E., 
Civil Engineering. 
Cc. H. LOBBAN, D.Sc., A.M. Inst. C.E., Reader 
in Civil Engineering 
ROBERTSON, M.I.E.E., Senior Lecturer in 
Electrical Bacineering 
Professor 8. A. ¥. WHITE, M.A.) 
Professor A. E. JOLLIFFE. M.A./ 
Considerable extensi have been made in the 
neering Department. These include a 
additional drawing-o' 
for Hydraulics and Strength of Materials in the Civil 
and Mechanical Departments, and research rooms, 
including Wireless Telegraphy, in the Electrical 
Engineering Department. Large additions have been 
made to the equipment of the Laboratories in the 
three prsenante for purposes of teaching and 
research. 


There is a College Hostel and « 
Ground. 

For full —y —"s opply to the SOCRBTARY 
King’s College, Strand 


large Athletic 


he Seba a Sheffield. 


SESSION 1929-30. 
Vice-Chancellor : = HENRY HADOW, C.B.E., 


DEPARTMENTS OF "MECHANICA L, ELEC- 
TRICAL, AND CIVIL ENGINEERING, 
METALLURGY, MINING, FUEL TECH- 
NOLOGY, AND GLASS TECHNOLOGY. 
The Courses in the above Departments extend over 
three or four years and prepare students to become 
specialists in one or other of these branches of Applied 


Science. 

The LECTURE COURSES in all the Departments 
are supplemented by Practical Training in Labora 
tories and Workshops, which are fully equipped for 
the purpose of advanced scientific teaching, investiga- 
tion and research. 

Part-time Courses are arranged for students who 
desire to take special portions of any of the regular 


Courses. 

In Mining Engineering and in certain of the Courses 
in Mechanical and Electrical Engineering, and in 
Glass Technology, arrangements are made to enable 
students who come to the University from works or 
collieries to take six months’ Courses of study at the 
University and six months’ practice at the works or 
colliery each year for a period of four years. During 
the first year such students should spend three terms 
at the University 

Scholarships 


and are 




















PUBLIC NOTICES 








INDEX TO ADVERTISEMENTS, PAGE 75. 





PUBLIC NOTICES 





Phe Polytechnic, Regent 
STREET, W. 1. 
SCHOOL OF ENGINEERING. 
President of the School: The Hon. Sir CHARLES 
P ARSONS, O.M., K. .B.. M.A., LL.D., D.8e., 
S., &e. 
Head of the School : 
M.1.E.E., Assoc, 
of Mechanical 
THOMPSON, B.Sc. 
The Day Department re-opens on September 17th, 
1929. Entrance Examination commences 9th Sep- 
tember, 1929, at 10 a.m. 

Three-year DIPLOMA COUKSES in 
MECHANICAL ENGINEERING. 
STRUCTURAL ENGINEERING, 
ELECTRICAL ENGINEERING. 
MOTOR CAR ENGINEERING. 

Practice in the Laboratories, Drawing-office, 

shop and Field 

Fee 21 Guineas per annum. 

There are three Entrance Scholarships in Structural 


Bagacwing, 

The EVENING DEPARTMENT 
September 23rd 1929. Students 
September 16th, "1929. 

e Day and Evening Courses are recognised for 
the Diplomas and Certificates issued by the Institu- 
tions of Mechanical and Electrical Engineers in con- 
sagetion pA —. we ~4 of Education. 

the 
4 


Fu on application 
DIRECTOR of] EDUCATION. 


Bradford Education Committee 


PHILIP KEMP, M.Sc. Tech., 
ALE.E. 


Head Engineering Dept.: R. F. 
, AM.LM_LE. 





Work- 


Te-o pens 
enrolled 


on 
from 


to 
201 





TECHNICAL COLLEGE 





FULL-TIME DAY COURSES are arranged to meet 
the needs of Students wishing to present themselves 
for the DEGREE EXAMINATIONS of the LONDON 
UNIVERSITY in— 

MECHANICAL ENGINEERING, 

CIVIL ENGINEERING, 

ELECTRICAL ENGINEERING. 


Further particulars and prospectuses may be 


A rmstrong College, 
NEWCASTLE-UPON-TYNE. 
(IN THE UNIVERSITY OF DURHAM.) 





COURSES for the PASS DEGREE of B.Sc. and 
the HONOURS DEGREE of B.Sc. in MECH- 
ANICAL, MARINE, CIVIL or ELECTRICAL ENGI. 
NEERING, MINING, METALLURGY, or NAVAL 
ARCHITECTURE. The curricula of the Pass Degree 
and the Honours Degree normally occupy periods of 
three and four years respectively, but candidates 
presenting evidence of sufficient previous training 
may be allowed to proceed to either Degree after two 
years’ residence. 


The engineering laboratories have recently been 
extended, and all Departments are equipped for 
advanced tutorial and research work. 


Full particulars of the Courses may be had on 
application to 


THE REGISTRAR, 
Armstrong College, 
Newcastle-upon-Tyne. 


niversity of Manchester. 


PHYSICS DEPARTMENT. 

Full particulars of the LECTURES and LABORA. 
TORY COURSES in —— Preparing for both 
the Ordinary and Honours Degrees, will be 
on application to the REGISTRAR. The SESSION 
COMMENCES on THURSDAY, OCTOBER 8rd. 


2384 





832 





[Jniversity of Manchester. 


DEPARTMENT OF ELECTRICAL 
ENGINEERING. 
DEPARTMENTS OF CIVIL, 
MECHANICAL AND ELECTRICAL 
ENGINEERING. 





obtained on application to the PRINCIPAL, Tech-. 





nical College, Bradford. 


Full postioutnss of these Courses will be forwarded 
on application to the REGISTRAR. The ~ noreen 
COMMENCES on THURSDAY, OCTOBER 3 


2845 


Le mee Fellowships 
CTURE COURSES commence OCTOBER 


ded. ann 

eS Re 

sy TRC HNICAL L APORATORE COURSES com- 
mence SEPTEMBER 24th, 1929. 

Particulars of Entrance ro Research Scholarships 
available will be sent on application. 

For further details of the Courses and for particulars 

Associateships, Diplomas and 
Certificates awarded on their successful com pletion, 
application should be mow ¢ to 
. M. GIBBONS, 


2923 Registrar 





NORTHERN INDIA 
ENGINEERING DEVELOPMENT. 


Many huge others 
are under "onstFuctions ands still more are under 
en 


we have handled, inter alia, all the material 
for the Lioyd Barrage, the largest irrigation 
scheme in the world, and that WE HAVE THE 
EXPERIENCE to enable us to quote you the 
most favourable terms for ARING and 
DESPATCHING up country any quantity of 
material to any site required. 


For full partieniogs ap ly, £ZASTERN 
EXPRESS CO. Karach or to Messrs. 
FORBES, FORBES. CAMPBELL and 
Ltd. (Managing Agents), 9, King William- 
street, London, E.C. 4. “ P5890 


ut label 











PUBLIC NOTICES (continued) 
2. 


SITUATIONS OPEN, Pages 2, ¢ and 8. 
SITUATIONS WANTED, Page 4. 
AUCTIONS, Page 76. 
MACHINERY, &e., WANTED, Page 76. 
BUSINESSES and PREMISES 
(For Gale, ete). Page 76, 
EDUCATIONAL, Page 4. 
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MISCELLANEOUS, Page 4: 
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FOR GALE, Pages 4 and 76. 
WORK WANTED, Page 76. 
FOR HIRE, Page 76. 
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PUBLIC NOTICES 








SITUATIONS OPEN (continued) 





[ihe Royal Technical College, 
GLASGOW, 
DEPARTMENTS OF ENGINEERING. 
AND MECHANICAL ENGINEERING : 
= eel L, Mellanby, D.8c., M.I. 
; Kerr, Ph.D., 















D.Se., M.1.E.E., 
B.Se., M, Inst. C.E., 


M, Inst. M.E. 
: Thomas 






» D.Se., 


for the 
and for the 

Glasgow University, 
Composition fee, 25 
SESSION 











pro 
Associateship the 
in Engineering of 


guineas per an! 
1929-30 BEGINS on TUESDAY, SEP- 
TEMBER 24th. 

Calendar, by post, 3s.. and pros 
be obtained on application to the SE 


gratis, 
may | 
2491 





l Jniversity of London, 
University College. | } 
FACULTY OF ENGINEERING. 
SESSION 1929-30. 
Dean and Director < of the Engineering Labessberins : 
COKER, M.A., D.Sc., M. Inst. C.B., F.R.S., 


‘Kennedy Professor of Civil one Mechanicai 
Engineering. 


Vice-Dean : 
T. M. ORMSBY, M. 
" Chadwiek Professor’ of 
and Hygiene. 
Pena ler Professor of Electrical Bustocssing : 
Cc. CLINTON, B. .E. 

HE SESSION BEGINS" ON’ MONDAY, 
OCTOBER. 

- The Faculty of Besineming provides a system of 
training in the application scientific principles to 
professional and industrial purposes. 

The DEGREE and DIPLOMA COURSES lead to 
the B.Sc. Degree in Engineering and the College Engi- 
neering Diploma. 

There are SPECIAL coun? for Students who 
have already undergone a partial training elsewhere, 
and who have attained a sufficient standard, leading 
to a General Certificate of Engi neer 

Graduates of Science or E ing tudents 
who have done work equivalent to a "Desree, may be 
admitted to al ws courses of study or to prosecute 


an 

ERTAIN E EXEMPTIONS are aptes by the 
Institution of Civil Engineers, the Institution of 
Mechani Engineers, the a of Electrical 
Engineers, the Institution of Structural Engineers, 
and the Royal Sanitary Institute to students who 
have obtained certain p cunipentiene at the College 

BUILDINGS AN EQUIPMENT.—U: -—y “the 
recent scheme of fait. about £58,000 has been 
expended in buildings and equipment in order to 
increase the existing facilities and to make the 
Engineering Laboratories thoroughly up to date. 

The new buildings include the Cowdray Laboratory 
of Civil and Mechanical Engineering, the Charies 
Hawksley Hydraulic Laboratory, a Machine Tools 
Workshop. The new Edwin Chadwick Laboratory 
of Municipal Engineering and Hygiene will be ready 
for undergraduates and research work October, 1929. 

Intending students should communicate with the 
undersigned, sending at the same time a full state- 
ment of their previous training. 

c. 0. G, DOUTE, 
Secretary. 


2930 


Inst. C.E.I., Edwin 
Municipal Engineering 


7th 





University College. London 
(Gower-street, W.C. 1). 





(Younty Borough of (Croydon. 
EDUCATION YS pr 

TEACHERS are REQUIRED in 

subjects, for evening apadion (7.30-9.30), 


EE. 
the following 
in the 


Mechanical Engineering Department of the Croydon 
Polytechnic, for Winter Session opening 23rd Sep- 
tember, 1929 :-— 


ity of Leicester. 


J To mon & FENCING RA NUPACTURERA, 
TENDE. , & INVITED the ae FEDS and 
EREC?TIO BTS ~-.Mo 4000 YA ot 
WROUGHT TRON ENCING at Braunstone Park, 
specifications, drawings and form of Tender may 
be obtained at the city St Surveyor’s Office, Town Hall, 
Leicester. 


Sealed om, qndganed “Tender for Fencing,’’ 
addressed “The Caairman of the Parks Com- 
mittee,”” spent be delivered at the City Survever’s 
Office not later than 6 p.m. on Tuesday, September 
8rd 29. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

A. T. GOOSEMAN, M. Inst. C_E., 
City Surveyor. 


2908 





Town Hall, Leicester, 
August 15th, 1929. 





Claes Nottingham. 


‘ORCED Ly et = SERV OIR. 
tee to 


The Water it pared yossize 
ERS for the CONSTRUCTION of a 
vorene CONCRETE COVERED SERVICE RESER. 
OTR of two million gallons capacity, in the Parish 
miles west of Nottingham 


conditions of contract, specification, bill of quantities, 
of Tender, &c., may be obtained on applica- 

F. W. Davies, Engineer and General 
Manager, Nottingham Corporation Waterworks, Castle 
Boulevard, Nottingham, on payment of Two Pounds, 
by will be returned on receipt of a bona fide 


der. 
Sealed Tenders are to be delivered, in the official 
envelope provided, to the undersigned not later than 
Twelve Noon on the 14th October, 1929. 
The lowest or any Tender will not necessarily 


plan 
who | am with the conditions of | oe as as 
regards paying the local standard rate &ec 
and with the working —s> of the Nottingham at district. 


Ord 
w. I. “BOARD, 
Town Clerk. 
Guildhall, Nottingham. 2927 


Cry of Stoke- on-Trent. 


Tete) ERSINEER'S DEPARTMENT. 
are 
ars} a et et! of FOUR SUPERHEATERS 
‘or WA ——— -TUBE — rt = Central 
. Hank Tae Conte 
© RCONOMISERS for 
at me ,aateat 


forms may be iinet A 
St. 
on 





Power-house, 
8 fication and Tender 
applica: a to the City Electrical Engineer, 
Yhambers, Kingsway, ~~? Trent, 
payment of £2\in notes for each ©o: 
Tenders to be delivered to the Po by first 





Rov fa 4 Kingston- 


PLUS PLANT. 

wrk SALE. TWO MOTOR GENERATOR SETS, 

each, gem | with Sw ~~ -— 

i Mess ino tor oan t the 
Central Electricity Station, Ron l-road . “kue 
ston-upon-Thames, by appointment. 

Tenders to include dismantling and removing, but 
the Corporation will allow free use of crane at the risk 


of me oe 
Tend to be received by: the wndemstgned not later 
than Tuseday, the 3rd ay ee 
*FORSDIKE, 
Town Clerk. 
a Offices, 
Kingston-upon-Thames, 
16th August, 1929. 


South Indian Railway Com- 


PANY, LIMITED. 
The D D to receive TENDERS 
for the SUPPLY « 
SPARE 


PARTS of LOCOMOTIVE ENGINES. 
Specifications and forms of Tender will be available 
t the Company's Offices, 91, Petty France, est 


2909 





4 + 





ment contracts an old. 


£1500 "A tudibndete est eke 
ha OW 


es lished firm. ork comprises dering. sub- 

contracting necessary, erection and 

handing over after test the caulpment. and plant 

manginctered. Only applicants having sound elec- 
and maccbanionl apply ; 


trical experience should Te- 
ference will be given to those having Automatic tie tele. 


phone experience,—Address in strict confidence, 
The Engineer be 





Wwe. &® DRAUGHTSMAN, Experienced | 
Hydraulic Machinery, particularly Cranes an 
Hoists.—Apply by letter only. yy stating age. experience, 
and ary requi the HYDRAULIC EN 

ING CO., Ltd., 





ANTED in London, Gomostend, SOADUEAR, 

to e Scheme Drawings connection with 
Conveying | Mechanical Wantling Plants, Experi. 
enced men only need apply tate age. experience, 
and salary.—Address, 2963, “The Engineer ba 





D*parzenas, Experience Automatic Vending 
preferred.—Address, 2951, The Engi- 
neer Office. 2051 a 





al 
minster, 8. 

Tenders, addressed to the Chairman and Direet 
of the South Indian Railway Company, Limited, 
marked ‘ Tender for Spare Parts of Locomotive 
Engines,"’ with the name of the firm tendering, must 
be left with the undersignedfnot later than Twelve 
Noon on Friday, the 13th September, 1929. 

The Directors do not bind themselves to acoept the 
lowest or any Tender. 

A charge, which will not be returned, will be made 
of 10s. for each copy of the specification. 

Copies of the drawings may be obtained at the 
offices of the Company's Consulting Engineers, Messrs. 
Robert White p ean Partners, 3, Victoria-street, West- 


minster, 8. 
A. MUIRHEAD, 
Managing Director. 
91, Petty France, 
Westminster, 8.W. 
20th August, 1980. 


Trinity House, London. 


TENDERS yOR BUT DING A LIGHT 


VESSEL. 

be are INVITED for the CONSTRUCTION 
of a LIGHT VESSEL, length 75ft.. breadth 20ft. 9in., 
depth moist lift.. of STEEL or alternatively 
COMPOSIT CONSTRUCTI ON. 

Forms of Eremter, specifications and drawings may 
be obtained at Trinity House on any weekday except 
Saturday, tween the hours of 10.30 am. and 
4.30 p.m., on payment of a deposit of £1 (to be 
refunded on receipt of a bona fide Tender and the 
return of all the documents furnished) 


2047 





Tenders in envelopes, marked outside 
“* Tender for No. 86 Light V are to be delivered 
to the Secretary, Trinity House, Tower-hill, London, 


E.C. 3, not later than 10 a.m, on 24th Septem 





1929. 
oe 68 Ge Septem pe STARPLEY. The Corporation of Trinity House do not bind 
* Town Clerk. themselves to accept the —- e 7: 
Town Hall, Stoke-on-Trent, . -= wd 
19th August, 1929. 2925 2919 Secretary. 
, ‘ M4 
on d on d err b C orporation SITUATIONS OPEN 
WATERWORKS. COPIES oF Testmontats, NOT ORIGINALS, UNLESS 
BANAGHER SCHEME. SPECIFICALLY REQUESTED. 

L-FRAMED BUILDING. 


LDID 

TENDERS are INVITED for oe SUPPLY and 
ERECTION of a STEEL-FRAMED BUILDING, about 
130ft. by 34ft. 

Plans, specification, and forms of Tender may be 
obtained from the Engineer, Mr. W. Criswell, M. Inst. 
C.E., Guildhall, Londonderry, on payment of the 
sum of Two Guineas, which will be returned on 
receipt of a bona fide Tender and return of the draw- 
ings and documents. 

Sealed Tenders, endorsed ‘“‘ Tender for Filter 
House,"’ and addressed as above, must be delivered not 
later than 3 p.m. on the Sth September, 1929. 





Required for Auto- 
TISERS wish to 
the POSITION IS 


2370 (Draughtsman 

mobile Concern) —ADVER’ 
INFORM APPLICANTS that 
NOW FILLED. 





INTENDENT. Must be thoroughly competent 
to Build and Repair Boilers of 
to get work out of men. Sober and reliable, not over 
thirty years old.—Address, with references, to P6121, 
The Engineer Office. P6121 Aa 


Wawee. For Canada, a BOILER SHOP SUPER- 


all descriptions, and 





The lowest or any Tender will not ily be 
accepted. 
F. HENRY MILLER, 
Town Clerk. 
Guildhall, Londonderry, 
August, 1929. 2934 





ist Year Science Laboratory, Thursdays (Assistant 
Chemistry and Physics). 

2nd «=Year ae Laboratory, Wednesdays 
(Assistant, Mechan ics). 

Srd Year Science a Wednesdays (Mech- 

anics and Heat). 

4th Year Engineering Calculations, Wednesdays. 

ist Year Machine Drawing, Fridays. 

The fee varies from 12s. . per evening of 2 hours 
for the lowest appointments to 18s. per evening of 
2 hours for the highest, according to Cs 

State fully, particulars of educati 


training, experience, present Me. and age, 


to the Principal, Central Polytechnic, Scarbrook-road, 
Croydon, 
R. B. MORGAN, 
Education Officer. 
Education Office, 


Katharine-street. 2915 





underland Education 
oan aae. 
CHNICAL CO 
DEP: ARTMENT OF MECHANICAL “AND 
CIVIL ENGINEERING. 
APPLICATIONS are INVITED a. He. POST of 
full-time LECTURER in ENGINEE G. Candi- 
dates should possess an Honours yy n Engineer- 
ing, or its equivalent, and must have had works or 
drawing-office experience. 
Satery in accordance with the Burnham Award. 

‘orms of application may be obtained from the 
principal, Technical College, and must be 
returned to the undersigned on or before Monday, 
9th September, 1929, by first post. 

HERBERT REED, 
Chief Education Officer. 
Education Offices, 


15, John-street, Senteetees. Co. Durham, 
12th August, 19: 2870 





engal-Nagpur Railway Com- 
PANY, LIMITED. 
The Directors are prepared to receive TENDERS 


for :— 
7 THROUGH SPAN GIRDER BRIDGES (300ft. 
span). 

Specification and form of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C. 2, on or after Wednesday, 
2ist August, 1929. 

A fee of 208. will be charged on A cats copy of the 
specification, which is Nor returnab 

Tenders must be submitted not aa than Noon on 
Mondor, 2nd September, 1929. 

e Directors do not bind themselves to accept the 
kk ak or any Tender, and reserve to themselves the 
right of reducing or dividing the a er. 
By Order of = Boar 
. c. VOLKERS, 


©916 Secretary. 





Bsk Baroda and Central 
INDIA RAILWAY COMPANY. 

The Directors are pre receive up to Noon 

TENDERS. for 


m Friday, 13th September, the 
SU PPLY of— 
STREL MATERIAL (Plates, Channels, Angles, 


Rounds, &c.) 

Tenders must be a on forms, copies of which, 
with specification, can be obtained at t offices on 
payment Of 10s. each, which will not be returned. 

The Directors do not bind themselves to accept the 


lowest or any Tender, 
8. G. 8. YOUNG, 


Secretary. 
Offices : The White Mansion, 
91, Petty France, Westminster S.W. 1 
2ist August, 1929. 2946 





Metropolitan Water Board. 


me THE SUPPLY OF FOUR 
ERS, SETTIN 


WATER-TUBE B GS, SUPER- 
HEATERS. ECONOMISERS. PREHEATERS, 
PIPING, FEED 


AL AND ASH - 
aFe &c., AT DEPTFORD 
The Metropolitan Water Board tavite TENDERS for 

d OUR WATER- 


4 ERE! ATE 
ILERS, SETTINGS. GUPERHEATERS, 
'PREHEATERS, PIPING. 
PUMPS, L and ASH HANDLING PLANT, 
at their Deptford Pumping Station, Brookmill- seed, 
=. 8.E. 8 
of ‘Tender, conten of contract, 











fg in London, Smart GENERAL ENGI- 
NEERING DRAUGHTSMAN, age about 27. 
Keen and with good technical and prac tical experience. 
Good prospects.—Address, 2049, The Bastncer ¢ — 
2049 A 





SSISTANT CHIEF ENGINEER WANTED for Oil- 
field in the Tropics. Age 30-35. imarily a 
Mechanical Engineer with Civil and ~_——" Engi- 
neering experience, with University 
ference given to man with experience "in Oilfield Work 
or in erection of Large Power Plants in Mines, Fac- 
tories, &c., and capable of preparing estimates and 
layout drawings.—For details of position and 
conditions apply, giving full particulars of 


a for Manchester District. Must be 
in preparation estimate and working 
deawings | = Oil, Gas, and Furnaces and able to 


e off accurate quantities —Addreas (in # est 
confidence), giving details exper age. salary, 
2935. The Engineer O . 2035 a 





RAUGHTSMAN. Having Mechanical Experience, 
WANTED by Engineering Firm in Midlands. 
Some knowledge of Building Construction and Steel 
Structural Work an van but not essential — 
Address, giving full details experience, age, and 
wages required, 2041, The Sekeon Office, 2041 a 





yeas. s Good | Santee, with a eery > ey of 
Generators 





stating wm... A age. ag ‘and 
earliest date can commence, 2850, The Engineer Office. 
a 
RAUGHTSMEN (LOCOMOTIVE). ANTHEI 
thoroughly qualified LOCOMOTIVE DRAGGHTS: 


MEN, capable of und 
weight calculations. Ape 


to NO 
~ 110, Flemi ington - 
burn, Glasgow. 





ea ge Mechanical - Electrical, with 
perience of Electrical Apparatus.— 

Address, ogiies gage, experience, and salary 

2302, The E Hs hae 





ss. Genera D. pfizpiicants Must be 


perienced neer! Work, 

Chemical Plant Design and tructural 

Work, Driving A &c.—Reply, stating 

age, ex ence, and salary required, to IMPERIAL 

CHEMICAL INDUSTRIES. itd. BRITISH DYE- 

STUFFS CORPORATION, Ltd., P.O. Box A,38, 
Huddersfield, and mark envelope “ emmeene - WA 
10 





RAUGHTSMAN REQUIRED, Experienced in 

Carbonising Plant and Cosl Handling. Pro- 
gressive position.—Address, stating age, ex 

and salary required, 2868, The Engineer Office. 2868 4 





RAUGHTSMEN REQUIRED for Detailing Struc- 
tural Steel Work, London office. Permanency for 

the right men.—Address, stating age, experience, and 
salary required, P6005, The Engineer Office. P6005 a 





RAUGHTSMEN, Senior and Junior, 
anical engineering ex ence, TEQUINED 
IMMEDIATELY. — Apply. the LOYMENT 
SUPERINTENDENT, The Avon India Rubber Co, 
Ltd., Melksham, Wilts. 2039 a 





Structural. 2 Seniors > 3 
Experience on 
: huowledee ot L C.c 


RAUGHTSMEN, 
ee ~ Rye 


EN and 
Fo Imperial Buildings, 56, Kingsway, London, 
2 


P6119 a 
Dae MEN.—The | — —y 
HOUSTON CO., Ltd., Rugt: 
for MECHANICA a and 
MEN. yf 
uired, to MANAGE 
Rugby. 





THOMS: 
has VACANCIES 
—- 


Drawing offices, ‘BTA. o., 





tions and experience, also indicating salary required, 
to Z.Y. 928, care Deacon's . eee Agency, Fen- 
echurch-avenue, London, E.C. 2922 a 





SSISTANT a a —— WANTED for _ Works 
in Woodworking Factory, 





tion and and Sant may inspected without payment 
of fe at the Ooes of of the Board, Chief Engineer's 


large 
London district. Sound knowledge of Boiler Practice, 
trical Generation and Distribution essential. 





173), on and after Wed z 
21st ao, 1929. 

Contractors desirous of tendering may obtain the 
necessary ts from the Engineer on _pro- 
duction of an official receipt for the sum of Three 
Guineas, which must be deposited with the 
Accountant to the Board and which will be returned 
on — ofa Gene fide Le accompanied by all 
the jocuments rawings. 
~ .. a and applications must be made between the 
hours of 10 a.m. and 4 p (Saturdays, 10 a.m. and 
12 noon). C ues ast , be made payable to the 
Metropolitan Water Board and not to individuals. 

Tenders, enclosed in sealed envelopes. 


ies 

given to man with previous experience of 
a and plant maintenance ent and pro- 
gressive position to right man. —Address, stating age, 
details of technical education, — and salary 
required, P6117, The Engineer O: P6117 A 


CT al IL 





ERGINBER, with Thorough Exper. of Road- 





the Clerk of the Board and caaorsed” 
yap Deoitesd. ** must be delivered at the O 
of t (Room 122 


) not later than 11 a.m. on 
ak ‘Soth September 1929. 
Board do not bind themselves to accept the 
lowest or any Tender. a.F.8 


TRINGER, 
Clerk of the Board. 
Caen a the 


Board, 
3, Rosebery-avenue, E.C. 1, 
13th August, 1929. 


jk Water Board. 
aon FOR THE SUPPLY OF CAST 
—e PIPES AND SPECIA 

vitets Sr Water Board invite TENDERS for 
ths SUPPLY ut ‘CAST IRON STRAIGHT PIPES and 

PECIALS the period ending 3ist March, 1930. 
“Tae as be submitted on the official forms, 
which may_be obtained from the Chief Engineer, on 
and after Monday, 26th August, 1929, by personal 
application at the offices of the Board (Room 156) or 
upon forwarding a stamped addres: sack envelope. 
Tenders, osed in sealed envelopes, add to 
“The Clerk af the the Board *’ and endorsed “‘ Tender 
for Cast Iron Pipes,’’ must be delivered at the offices 
of the Board (Room 122) not later than 11 a.m. on 

Wednesday, 18th September, 1929. 

The Board do not bind a to accept the 
lowest or any Tender. 
G. F. STRINGER, 


Clerk of the Board. 
Offices of the Board, 
178, Rosebery-avenue, E.C, 1 
13th August, 1929. 


2878 





2920 








Newbury ¢ Corporation Water 


TENDERS P rOR WATER PIP 
The Newbury .- rr invite TENDERS for. og 
SUPPLY of 100 TONS of 4in. CAST IRON PII 
Spigot and Socket. Further details may be obtained 
from entees should be 


ersigned, to whom 
sent not later than the «“ | Repeat 1929. 
DICOMBE. 


suites Buildings, Newbury, 
2ist August, 1929. 


wn Clerk. 
2926 








Such aking Material, inciuding Bitumen, Tars, 
WTD. for India. Com, gal., Rs. 750 p.m. Age 
rie. single. Excellent prospects. — —Apply, LAURIE 
and CO., Employment Specialists, 28, "Basinghall- “. 
E.C, No preliminary fee. 
** Tender Sor 
LECTRICAL and 


and MECHANICAL ENGINEER for 
position as = PRODUCTION MANAGER 
— ENGINEER | in large Lancashire factory working 
a process lines. 

‘Applicant must be "good organiser and have previously 
held responsible position. Age 35 to 45. Com- 
mencing salary £750 to £1000 per annum to right man. 
= reply to application to be expected for about one 
th.—Address cootiestien. “a particulars 








RAUGHTSMAN WANTED, East London. - 

perience in Deis of Presses and/or Internal 
Combustion Engines. State age and 

Address, P6126, The Engineer Office. 





RAUGHTSMAN (WANTED to Design Lay Out of 


a 
p> - P6114, The Engineer Office. 





= |, WANTED with Experience in 
achinery and Auxiliary Pilant.— 

Adare, motat ng veaverience, net and salary required, 
to 2817, The Engineer O: 2817 a 





RAUGHTSMEN., With Experience Steam 
1.C, Tractor . Rol 


Rollers, 


age, 

application. Should be capable d 
good FS round experience. —. ty 2952, > past 
neer ice. 





RAUGHTSMEN.—TWO First-class MEN 
= used to detailing Steel-frame Build. 
idges, and Conspone tructional Work.— 
hepl ae experience, and salary required. to 
BR. WAITE and CO., ENGINEERS, Ltd., 
Bromwich. toon a 





ona copies of testimonials, 2865, The Engi Office. 
2865 A 





LBOFRPOAL EPGEES WTD., with First-class 
ex perien Com. sal. £350 p.a. Age 25/30,.— 
Apply. LAURIE and CO., Employment Specialists, 
28, Basinghall-st., E.C. No preliminary fee, 2959 A 





STIMATOR.—LIVE MAN REQUIRED in 8.W. 
London, with > — experience and_prefer- 
ably with knowledge of Brewery, Dairy and Chemical 
Work Be! and prospects suitable appli- 
rience, and salary required.— 


cant ‘ 
P6116 A 


pM, ‘Porie. @ The Engineer Office. 





| pm: gy REQUIRED, Capable of Fully Esti- 

mating Aero and Automobile Engine Parts for 

tender, and laying out puSeoenens \ ‘er for machining. 

a fully details of experience. and wages 

uired. No application will be "considered without 
these details.—Address, 2940, The Engineer bene 
DA 





ECHNICAL SALES MANAGER,.—Prominent Firm 
specialising mainly in Ore and Crushing 
Machinery will have oZ for sound, energetic, 


steady GE) capacity ° 

German, and possibly Spanish very desirable. Age 

over thirty. Salary upwards of £1000 p.a.. according 

to qualifications.—Address eppiiontions in writing, 

stating age, qualifications, present occupation (in 

confidence), and, salary expected, 2942, The eed 
oe. 





oy 9 with Good nyorrfence in Mech 
anical ign of Large Generators and 
Water-driven Alternators. Able ra s-- -, responsi - 
bility for mechanical design and supervise work of 
assistants.—Address, stating experience, age, and 
salary expected, a copies of three references, 2893, 
The Engineer Office 2808 a 





XPERIENCED DRAUGHTSMEN Bay -y 7 a 
temporary positions, accustom: 
ing of Girder Work and other Constructional Work. 
measuring up eatns a. of 





&c. Age between and 35 years.—Ap) ~a by letter 
to W. E. THORNHILL, Divisional E: s Office. 
L.M. and 8. Riy., Crewe, stating age, oxpertanse, and 
salary requi 2082 a 





IRST-CLASS MECHANICAL DRAUGHTSMAN 

REQUIRED for London. Automobile experience 

and fluent French essential. Salary £350 p.a.—Appli- 

cations, with particulars experience se —— C4 
testimonials, by letter to H., 

Barker and Sons, Ltd., 31, Budge-row, " London, Ea. 





B he Per? BESPERINGTON and ogre, Limi: have 

ANCIES several OL 
DRAUGHTSMEN. FE glites are invited from 
men with good all-round experience of high-class 
Heavy _— and 








Yolion MEN, SEVERAL WANTED, to Train in 

London and travel _abroad as Cigarette Machine 
to ex-public school 
20/25. Immediate salary. Good pros- 
2938, The Engineer Office. 2938 A 





men. "Ages 
pects.- hadress, 





For continuation of Small Adver- 
tisements see page 4. 

















' 


Temi rae 


a =e 8 


rc eva °F 








Ava. 23, 1929 


THE ENGINEER 


187 














A Seven-Day Journal 





British Airship Progress. 


THE successful flight of the German airship ‘ Graf 
Zeppelin *’ on the first stage of her world voyage has 
again aroused interest in the progress which is being 
made with the two British airships under construction 
at Cardington, Bedford, and Howden, Yorkshire. 
The “ R 100,” which is being built by the Airship 
Guarantee Company, is now, we understand, airborne 
in her shed at Howden, and her Rolls-Royce engines 
have undergone shed trials. It is expected that her 
completion will occupy about a month, after which 
time she will be ready to proceed to Cardington for 
preliminary trials. The Government airship “ R 101,” 
under construction at Cardington, is, we are given to 
understand, well advanced in her “ gassing,’ and she 
will be completed towards the end of September. 
Some interesting experiments are now being carried 
out at Cardington with regard to the flood lighting of 
the ground area around the airship mooring tower, 
described in Toe Encrvesre of March 11th and 18th, 
1927. The object of the experiments is to secure such 
lighting of the tower and the ground area around it as 
will facilitate the safe and easy mooring of airships by 
night. It seems probable that both airships will be 
completed about the same time, and will visit London 
in the course of their early trial flights. 


New Diesel-Electric Oil Tankers. 


Some weeks ago we referred to the very economical 
operation of the first British-built Diesel elec- 
trically propelled oil tanker “‘ Brunswick,” belonging 
to the Atlantic Refining Company, of Philadelphia. 
The ship and her propelling machinery were fully 
described in our issues of September 7th and 14th of 
last year. The satisfaction of her owners with her 
performance is attested by the order recently placed 
with her builders, Scott’s Shipbuilding and Engineer- 
ing Company, Ltd., of Greenock, for two further ships 
of this special type. One of the new vessels will, 
like the “‘ Brunswick,”’ have a length of 469ft. with a 
beam of 63ft. and a deadweight carrying capacity of 
about 13,200 tons. This vessel will be used for the 
transport of crude oil in bulk, and the second slightly 
smaller tanker will be specially designed for the carry- 
ing of bulk lubricating oil. The engines of the new 
tankers will be of the Carels-Ingersoll Rand four- 
stroke single-acting airless injection type and will be 
manufactured by Carels Fréres, of Ghent. All the 
generators, propelling motors and auxiliary motors, 
together with the switchgear and controls, are to be 
supplied by the British Thomson-Houston Company, 
Ltd., of Rugby. The ships will be built under the 
supervision of Mr. Lester M. Goldsmith, the owner's 
consulting engineer. We are given to understand 
that a recent careful analysis of the voyages of the 
“* Brunswick ”’ revealed her very economical operation, 
with smooth running over long periods at sea and 
practically no attention for repairs and replacement 
called for on the part of her operating staff. The 
fuel consumption costs are stated to be lower than 
those of any other form of drive with which the 
owners have had experience. 


Proposed New Transport Schemes. 


DuRiInG the past week there have been several 
notable responses to the invitation of the Minister 
of Transport to submit schemes for improvement 
which might rank for grants to be made under the 
Development (Loan Guarantees and Grants) Act 
of 1929. The large railway groups have submitted 
schemes for improvement, involving some 12} million 
pounds, and the Metropolitan Railway Company has 
put forward a 2} million plan for a relief tube from 
Edgware-road to Kilburn and Brondesbury. Privately 
owned bridges are also to receive attention. On 
Tuesday last Mr. W. H. Curtis, the chairman of the 
Grand Union Canal Company, which undertaking 
controls over 240 miles of waterways between London 
and Birmingham, announced that a scheme for 
extensive development and reconstruction of the 
canal system under the company’s control had been 
laid before the Ministry of Transport. The scheme 
includes the deepening and widening of the canals 
where necessary, the widening of locks and the 
reconstruction of bridges, piling and dredging, and 
the provision of a new fleet of mechanically propelled 
barges, each of approximately 80 tons capacity. If 
carried out, the scheme will save unnecessary transfer 
of cargo and will facilitate the direct loading of goods 
into steamers, thereby reducing the cost of transport. 


Arbitration in thé Cotton Trade Dispute. 


On Thursday evening of last week agreement was 
reached between representatives of the employers and 
the cotton trade unions regarding the setting up of a 
board of arbitration and its terms of reference. The 
details of the scheme were announced by Sir Horace 
Wilson, the Permanent Secretary of the Ministry 
of Labour, who had conducted the negotiations and 
led them to a successful jssue, The board, which 





began its hearing of evidence in Manchester on 

Wednesday morning last, and which will continue 
such hearing during the present week, has as its 
chairman Mr. Justice Swift, K.C. The two members 
of the court nominated by the cotton employers are 
Sir Arthur Balfour, of Sheffield, who has served on 
many important Government inquiries relating to 
trade, and Sir Archibald Ross, the managing director 
of Hawthorn, Leslie and Co., Ltd., and a past-chair- 
man of the Engineering Employers’ Federation and 
late President of the North-East Coast Institution of 
Engineers and Shipbuilders. The nominees of the 
trade unions are Mr. C. T. Cramp, the secretary of 
the National Union of Railwaymen, and Mr. A. G. 
Walkden, the secretary of the Railway Clerks’ Asso- 
ciation, both of whom have had considerable experi- 
ence in industrial negotiations and inquiries. The 
secretary of the board is Mr. W. C. Buxton, of the 
Ministry of Labour, Montagu House, Whitehall. 
Those mills which were in a position to do so opened 
on Monday morning last, the wages paid pending the 
decision of the arbitration board being those in force 
before the dispute. 


Manufacture of Motor Cars in Australia. 


ACCORDING to an announcement made at Sydney 
by Mr. H. 8. Gullet, the Commonwealth Minister of 
Customs, a comprehensive inquiry is to be under- 
taken by the Tariff Board into the possibility of estab- 
lishing a motor car manufacturing industry in Aus- 
tralia. There are now, it seems, 540,000 motor 
vehicles in use in the Commonwealth, which at an 
average purchase price of £250 each represent a 
total outlay of £135,000,000. During the past year 
Australia imported nearly 100,000 motor chassis, 
valued at £9,000,000. The Government, Mr. Gullet 
said, was in favour of a measure of protection in 
order to encourage the home production of motor 
vehicles. He thought it was desirable to proceed 
with caution in the establishment of the industry, 
and urged that the country should not be in too great 
a hurry to produce a complete car. The total output 
of the principal motor vehicle manufacturing coun- 
tries last year was, he said, 6,500,000. That figure 
demonstrated the futility of Australia attempting 
to compete with those countries straight away. He 
cautioned the Australian workman that the success- 
ful establishment of a motor vehicle manufacturing 
industry in the Commonwealth could only be achieved 
if there were some correspondence between the costs 
of production in Australia and in other countries, 
such as the United States. An increased protective 
tariff should not be made an excuse for démanding 
reduced hours or higher wages. He would leave 
public life altogether rather than be responsible for 
establishing a tariff schedule based on a week of 
forty hours. 


The R.A.C. Tourist Trophy Race. 


AN interesting feature of the race for the R.A.C. 
Tourist Trophy Cup, which took place at Belfast on 
Saturday last, August 17th, was the very equal 
performance of the largest and smallest cars entered 
for the race. There were sixty-five entrants, and the 
cars which actually took part in the race included 
thirty-eight British cars, ten Italian, ten French, 
three American, three German, and one Austrian 
ear. The weather was fine at the start, but heavy 
showers during the race made the course difficult 
at the bends, which gave rise to some skids and 
crashes. The winner of the race was R. Carraciola, 
who drove a large German Mercédés-Benz car and 
made an average speed of 72-82 miles per hour. 
C. Campari, driving an Italian Alfa Romeo, was 
second with a speed of 67-54 miles per hour; while 
the third and fourth places were held by A. Frazer 
Nash with 59-60, and S. V. Holbeach with 59-49 
miles per hour. Both of these competitors were 
members of the British Austin team and drove Austin 
Seven cars, which were standard models fitted with a 
supercharged engine and a high-lift cam shaft. 
Among the first twelve competitors, taken in order of 
speed, were four other members of the Alfa Romeo 
team, two of the Alvis team, and one Bentley and one 
Riley driver. There was only one serious accident, 
which was caused by a second car crashing into a 
breakdown gang which was removing a disabled car 
from the course. This resulted in two deaths and 
four cases of injury. The race was outstanding on 
account of the fine driving over a course rendered 
more difficult by the rainy weather. 


Rural Automatic Telephones. 


ALL over the country a new type of automatic 
telephone, designed by the Post Office engineers 
to meet the needs of rural districts, is being brought 
into use. During the present year fifty automatic 
rural exchanges have been put into operation, and 
another hundred have been authorised. Owing to 
the reduced maintenance cost of the new automatic 
rural exchanges, which only need the attendance of 
one man at seven or ten-day intervals, they can be 
supplied to many districts which could not have been 
served by the old manual exchanges. The rural 
districts are much easier to operate efficiently than 
the London districts. When, for instance, the Holborn 
Exchange was made automatic, it was considered 


necessary to use the old manual plant from Holborn 
for the new exchange, which was named Temple Bar, 
until this was also made automatic, and similar 
arrangements intended chiefly to reduce the cost of 
the transfer from one system to the other were neces- 
sary all over London. In the country, however, the 
friction which such arrangements necessarily involve 
can be avoided, and it is expected that in the country 
the automatic system will work far more smoothly 
than in London. 


The German Airship Graf Zeppelin. 


At 4.35 a.m. on the morning of Thursday of last 
week, August 15th, the German airship “ Graf 
Zeppelin *’ left Friedrichshafen for Tokyo, on the 
first stage of her world flight. According to Dr. 
Eckener, the total weight at starting was about 784 
tons, which included about 14} tons of useful load, 
the same weight of petrol, about 1} tons of oil, 3 tons 
of water ballast, and nearly a ton of spare parts. 
The “ Blau Gaz ” gaseous fuel, which the engines are 
designed to utilise, as well as petrol, amounted to 
70,875 cubic feet. After a very successful voyage, 
the airship passed over the Japanese airport at 
Kasumigaura at 4.20 p.m. on Monday last, August 
19th. Following a flight over Toyko and Yokohama, 
she returned to the airport and safely landed shortly 
after seven o'clock. The official log shows, it is 
stated, that the airship covered the distance of 6880 
miles between Berlin and Kasumigaura in 99 hours 
40 minutes. The distance flown exceeds by 2500 miles 
the longest sustained flight hitherto made. With 
four engines running, the highest speed recorded 
was 89 knots, and the average speed was 68 knots, 
while the greatest altitude reached was 5750ft. 
Over Siberia the airship flew for the greater part of 
her voyage at a height of about 1200ft. Dr. Eckener 
expected to start from Tokyo for Los Angeles, vid 
the Aleutian Islands, yesterday—Thursday, August 
22nd. The examination of the engines at Tokyo 
showed, it is understood, that they were in excellent 
condition, and that there was no need to utilise the 
spare engine which had been sent in advance. It is 
hoped to complete the trip round the world in 12} 
days’ actual flying time. 


The Schneider Trophy Race. 


Tue first of the Gloster-Napier 6 high-speed 
seaplanes, specially constructed for the Schneider 
Trophy Race, arrived at Calshot on Saturday last, 
and was, during the week-end, prepared for prelimin- 
ary trials. Those who have been privileged to inspect 
the machine speak very highly of her splendid lines 
and the high degree to which streamlining has been 
carried. One feature is the perfectly smooth surface 
of the fuselage and the floats, and the complete 
absence of rivet heads. The fuselage is slightly oval 
in shape, with a completely enclosed cockpit. Unlike 
the Supermarine- Napier 8 6, the Gloster - Napier 
machine is constructed partly of metal and partly of 
wood. The Napier “Lion VII.D” engine has a 
designed output much larger than that of the winning 
machine of 1927, and the makers have succeeded 
in giving the engine an even smaller frontal area. 
According to the makers’ statements, the engine 
equipment is such as to permit the machine to rise 
from sea level at a rate of nearly a mile a minute. 
The radiators for the cooling water are placed in the 
wings of the seaplane, and the main oil cooler is 
situated in the fuselage, just behind the cockpit, 
with auxiliary coolers in the floats. Special means are 
adopted to ventilate and cool the cockpit. As recorded 
in our Journal note of last week, the Supermarine- 
Napier 8S 6 suffered during her trials slight damage 
to a float, but she returned to Calshot on Sunday 
evening, and has since made excellent detailed per- 
formance tests. 


A Load Line Memorial. 


At 3 p.m. on Wednesday afternoon, August 2Ist, 
Sir Walter Runciman, Bart., unveiled a memorial 
statue in the Victoria Embankment Gardens, which 
has been erected by the members of the National 
Union of Seamen, as an offering of thanks to the late 
Samuel Plimsoll for his successful efforts, culminating 
in the Merchant Shipping Act of 1894, which made 
obligatory the placing of the Plimsoll Load Line on 
all British ships. The idea of erecting this memorial 
was originally proposed by the late Mr. Havelock 
Wilson, and its unveiling could not have taken place 
at a more opportune moment. The findings of the 
Commission of Inquiry into the loss of the steamer 
‘“*Vestris,”’ with its implications of overloading, are 
still fresh in our memory, and the report of the Board 
of Trade Committee on the Load Line question is 
now almost completed, after two and a-half years 
of work, and it is hoped that it will be presented to 
the President of the Board of Trade before the end 
of the present week. The report of the Committee 
will, it is understood, be circulated for perusal by all 
maritime nations, and although it will contain no 
suggestion of an international conference, it is 
expected that Great Britain will eventually issue an 
invitation for the shipping representatives of the 
various countries to such a conference, when the 
findings of the Committee may form a basis of dis- 
cussion for the international adoption of a common 





load line standard. 
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GATINEAU-TORONTO TRANSMISSION 


LINE—LEASIDE 


TERMINAL STATION 








The Gatineau - Toronto 
Electric Transmission Line 
Terminal Station. 

No. I. 


AsoutT the beginning of October, 1928, the Hydro- 
Electric Power Commission of Ontario commenced 
taking power from the Gatineau Power Company’s 
plants in the province of Quebec, under a contract 
which calls for delivery of 25-cycle power in increasing 
amounts from time to time up to a maximum of 
260,000 horse-power in 1931. This power is at present 
generated in three plants on the Gatineau River and 
is to be used by the Commission to meet the growth in 
load in its 25-cycle Niagara system, which extends 
from Toronto to Windsor. Up to that time this 
system had been supplied by the generating plant of 
the Commission on the Niagara River. 

The Gatineau generating stations at Farmers 
Rapids, Chelsea, and Paugan Falls are connected 
together by a system of 110-kV lines, and at Paugan 
Falls the voltage is transformed to 220 kV, at which 
pressure power is transmitted from the latter station 
to Leaside, on the north-eastern outskirts of Toronto. 
There the voltage is transformed down to 110 kV for 
working in parallel with the existing Niagara system, 
and to 13 kV for distribution in connection with the 
Toronto hydro-electric system. 

The 220-kV transmission line starting from Paugan 
Falls station passes through 28 miles in the province 
of Quebec to the Ottawa River, where it crosses at 
Fitzroy Harbour. The route then takes a practically 
straight line over very rough country and continues 
for a distance of 202 miles until it reaches Leaside. 
At Leaside the current is stepped down from 220,000 
volts to 110,000 volts, and is then conveyed to the 
Commission’s Davenport station. A general view of 
the Leaside station is given above, while a series of 
further views of parts of it is reproduced on page 198. 

The problem of transmitting such a large quantity 
of power over 230 miles and there providing an inter- 
connection with existing systems presented for solu- 
tion problems which were practically entirely new, 
few systems in the world to-day offering a parallel 
case which would provide a check on any decisions 
arrived at. Economic and engineering studies were 
undertaken, and as the result of those studies it was 
decided to provide two single-circuit transmission 
lines of 795,000 cir. mils. conductors operating at 
220,000 volts, with 180,000 kVA of transformers, in 
four banks of 45,000 kVA each, for stepping down the 
pressure at Toronto. As the contract specified that 
only 80,000 horse-power was to be delivered the first 
year, the initial programme provided one circuit only 
of the transmission line, with two banks of trans- 
formers at Toronto. 

The first of the two lines has been constructed by 
the Commission’s construction department. In the 
202 miles in the province of Ontario there are 994 
towers, or slightly less than five towers to the mile. 
The longest span between two adjacent towers is 
2200ft. The standard tower is 73ft. high and the 
total weight of steel used in the 994 towers was 
12,000,000 lb. The transmission line conductor is 
of aluminium with a steel core for additional strength, 
the outside diameter being slightly over lin. Three 
conductors are strung on each tower, giving 606 miles 
of conductor, a total weight of 3,300,000 Ib. This con- 
ductor is insulated from the tower by a string of 
eighteen insulator units, the length of the string being 
approximately 8ft., and the total number of insulator 
units being 60,000. A view of the transmission line 
showing one of the semi-anchor towers is given in 
Fig. 1. 

Detail studies were undertaken of the load distri- 
bution in the city of Toronto, in order to determine the 
best position for a transformer station for the east end 
of the city. From these studies the idea was evolved 
that it was possible so to place the Gatineau terminal 
station that it could also be made the distribution 





station for that section of the city. A natural right 
of way was offered by the valley of the Don River, 
and an area of 12 acres was available as a transformer 
station site in a situation ideally suited to the distri- 
bution of the 13,200-volt power to the eastern and 
northern sections of the city. 


15,000-KVA THREE-WINDING TRANSFORMERS. 


The transformers are the largest single-phase water- 
cooled units in physical size ever constructed, as far 
as is known. They were built for the Hydro-Electric 
Commission by the Canadian Westinghouse Company, 
Ltd., and they are 32ft. in height to the top of the 
high-voltage terminal, the tank being more than 13ft. 
in diameter. Each transformer weighs 368,000 lb., 
or over 164 tons complete, and the tank contains over 
14,000 gallons of oil. They are water cooled and each 
requires 75 gallons of water per minute when carrying 
its rated load. Hence, when the twelve transformers 

















FIG. 1 TRANSMISSION LINE AND SEMI-ANCHOR TOWER 
are installed at Leaside, 1,300,000 gallons of water per 
day will be required. 

Each transformer is rated at 15,000 kVA and has 
three windings, so that when three transformers are 
connected together in a bank they can deliver part 
or all of the load to the 110,000-volt and part to the 
13,200-volt circuits as desired. A core of one of the 
transformers is shown in Fig. 2. Four of these banks 
of transformers will be required to handle the Gatineau 
contract, the capacity of the station therefore being 
180,000 kVA. 

The high-pressure windings of these transformers are 
designed for voltages of 123,900, 118,000, and 112,100, 
at full kilovolt-ampére capacity, together with 89,900 
at reduced kilovolt-ampére capacity. Owing to the 
star connection employed, these transformer voltages 
correspond to three-phase line voltages of 215,000, 
205,000, 195,000, and 155,000 respectively. On the 
medium-voltage winding there are no operating taps, 
but instead a suitably designed transformer, forming 
part of the tap-changing equipment for operation 
under load, is being used in series to boost the ter- 
minal voltage 7} per cent. in 2} per cent. steps when 
energised from the low-voltage winding. While there 
are taps on the low-voltage winding for voltages of 
4400, 6600, and 8800, they are used only for energising 
the transformer which is in series with the medium- 
voltage winding. These transformers are guaranteed 
to have sufficient capacity to carry a load of 15,000 
kVA continuously on all three windings simul- 





taneously, with an observable temperature rise not 
exceeding 50 deg. Cent. based on a water rate of 
75 gallons per minute with ingoing water at a tem- 
perature of 25 deg. Cent. The same temperature 
guarantee applies when any two windings are being 
used to carry 16,400 kVA, the third winding being 
idle and the same water rate and water temperature 
being used. 

In the operation of these transformers as a tie- 
in between two large transmission systems it is 
desired to control the transfer of reactive kilovolt- 
ampéres. It is readily understood that the transfer 
of watt load is dependent upon the governors 
of the prime movers driving the generators which 
supply power to the system. The transfer of 
reactive kilovolt ampéres, however, is obtained in 
other ways. In this instance, one method in use is 
that of variable ratio between high-voltage and 
medium-voltage windings of these tie-in transformers, 
and is accomplished by the use of Westinghouse type 
“UB” tap-changing equipment for operation under 
load applied to the medium-voltage winding to give 
a range of 15 per cent. in voltage in 2} per cent. steps. 
In addition, there are externally hand-operated tap 
changers on the high-voltage windings, which tap 
changers are for operation only when the transformers 
are de-energised. 

A change of ratio between these two windings is 
followed by a flow of reactive component of current 
in each of the circuits to which these windings are 








Fic. 2--Core or 15,000 kVA TRANSFORMER 


connected, the nature of which is that of magnetising 
in one circuit and demagnetising in the other, thus 
producing line voltages at the terminals of the tie-in 
transformer windings corresponding to the new ratio. 
With this change in terminal voltage there is a 
corresponding change in the induced voltage in all 
windings of the transformers. Thus the induced 
voltage in the third or low-voltage winding is altered 
in proportion to the induced voltage in the primary, 
and, of course, the resultant change in terminal 
voltage of the low-voltage winding is dependent upon 
the magnitude and nature of the load in it. As inti- 
mated, one of the applications of the low-voltage 
winding is to supply power to the Toronto hydro- 
electric system, and it is desired to control this voltage 
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without limitation of the transfer of reactive kilovolt- 
ampeéres. 

In this connection it may be of interest to record 
that, in order to control the terminal voltage of 
the low-voltage winding under various conditions of 
load, to increase the efficiency of the system, and at 
the same time to increase the flexibility of the control 
for transferring reactive kilovolt-ampéres from one 
system to the other, two 25,000-kVA synchronous 
condensers with automatic regulators to maintain 
a constant terminal voltage are being purchased by 
the Commission for use at the Leaside station. 

The transformers are of the shell type construc- 
tion, in which the coil of the various windings are 
assembled in groups and interlaced. The coils are 
wound, using rectangular copper conductors with 
rounded corners and of suitable proportions to allow 
for dissipation of the heat due to the losses therein. 
There is only one turn per layer, resulting in the 
minimum voltage stress between layers. The width 
of the insulated conductor is then the thickness of the 
coil, so that each conductor in the windings is exposed 
to the oil. In the coils for these transformers paper 
insulation is used for insulating the conductors. It 
consists of a number of machine-wound layers of 
special paper tape which is tightly drawn around the 
conductor, giving a good space factor. When oil- 
impregnated, the material has a high dielectric value 
in addition to. being a comparatively good conductor 
of heat, which permits of the transfer of heat from the 
conductors to the oil with a minimum temperature 
difference. The insulation on the conductors is 
gradually reinforced toward the line ends of the 
windings until the last few turns adjacent to the line 
terminals are insulated to withstand the voltage 
incident with high-frequency disturbances on the line. 
The taps for additional voltages are placed in the 
body of the windings and not at the ends, where they 
would be exposed to the effects of line surges. 

The coils of the various windings are assembled in 
groups, there being spacers and insulating washers of 
high-grade fullerboard, which, when impregnated with 
insulating oil, has uniformly high dielectric strength 
combined with high mechanical strength. Ducts are 
arranged adjacent to the coils to allow of the flow of 
oil along the face of each coil. These ducts are formed 
by using curves or wavy spacers, and channels with 
edges cut to correspond to the curvature of the wavy 
spacers are placed around the edges of the individual 
coils. The following outstanding advantages are 
claimed for this method of spacing the coils :— 

(1) Continuous vertical ducts, which offer very 
little resistance to the natural flow of oil, are formed ; 

(2) The greater part of each conductor is exposed 
directly to the cooling oil flowing through the ducts, 
which ensures freedom from hot spots ; 

(3) Positive support is afforded to all the con- 
ductors in each coil against short circuit stresses. 

The assembled groups of coils of the various wind- 
ings are insulated from each other and from the core 
by interlaced insulation consisting of fullerboard 
washers, angles, channels, &c., a sufficient number of 
oil ducts being provided throughout to reduce 
dielectric losses to a minimum. In insulating the 
high-voltage windings of these 15,000-kVA trans- 
formers from the core, graded insulation is used, 
owing to the fact that they are connected in star with 
the neutral positively earthed. In it, the groups of 
coils adjacent to the 220-kV line terminal are suitably 
insulated from the core to withstand an insulation 
test of 440 kV, while the intervening groups between 
line and earth are insulated in proportion to their 
maximum operating voltage above earth. The entire 
winding is insulated for an applied induced voltage 
test of 350 kV. The medium-voltage and low-voltage 
windings are insulated uniformly throughout from the 
core, the medium-voltage winding to withstand a test 
of 243 kV and the low-voltage winding 30 kV applied 
for approximately one minute. 

The completely insulated and assembled groups 
of coils have the punchings forming the magnetic 
circuit built around them. These punchings are made 
from high-grade, practically non-ageing silicon sheet 
steel, and before assembly they are carefully annealed 
and enamelled. Alternate layers of laminations have 
the joints staggered, so as to reduce the magnetising 
current to a minimum. In the shell form of con- 
struction no insulated bolts passing through the core 
are required. The laminations are held in place 
between top and bottom end frames of substantial 
structural steel with all members welded in place. 
The clamping action is obtained by heavy tie bolts. 
The upper end frame is provided with lifting eyes so 
that the eore and coils complete may be lifted as a 
unit. The lower end frame is provided with feet so 
that the core and coils may be set down without the 
use of external supports. 

The greater part of the windings is surrounded by 
the laminations built tightly to and clamped around 
the solidly built insulation, so that the only portions 
of the windings left to brace are the exposed coil 
ends above and below the laminations. The forces 
acting tend to separate the ends of adjacent coil 
groups so that heavy steel plates are placed against 
the flat faces of the coil ends, and heavy tie bolts are 
passed through the ends of the plates, holding them 
firmly against the coil ends and rigidly clamping the 
entire set against movement set up by mechanical 
stresses. The area of contact between these end 
plates and the coils is large, so that the pressure per 





unit area is low, and well within the limiting value 
which the insulating material will withstand. To 
brace the coils against stresses acting in a vertical 
plane, and tending to separate the various coil groups 
of different windings in that direction, heavy non- 
metallic T beams are inserted through the openings 
in the coils at the top and bottom. Heavy spreader 
bolts at the end of these beams serve to force them 
apart and to brace them effectively in that direction. 

The tanks for these transformers are of special 
construction. They are designed with dished bottoms, 
crowned covers and heavy walls and flanges to with- 
stand an internal pressure of 150 lb. per square inch. 
Furthermore, they are sufficiently large, not only to 
contain the main transformer and cooling coils, but 
such other accessories as the 1125-kVA series trans- 
former and the 725-kVA preventive auto, both of 
which are used in connection with the tap-changing 
equipment for operation under load. The result is 
that the tanks are of such large dimensions that they 
exceed the railway shipping clearances. To overcome 
this difficulty they are made in three sections, each of 
which is fitted with heavy steel flanges for bolting 
together, and each section is shipped separately on 
edge. A special shipping tank just large enough to 
contain the core and coils was used in conjunction 
with a depressed-centre car in order to meet the 
shipping clearances. 

The tanks are supported on heavy structural steel 
Lases, which are furnished with eight flanged wheels 
arranged in pairs with equalisers, so that the weight 
is uniformly distributed. Expansion tanks, separately 
mounted, are used. They maintain the main tanks 
entirely filled with oil at all times, and eliminate air 
from the top, thus preventing the accumulation of 
volatile gases within the main tanks. Relief dia- 
phragms, and also discharge pipes in the cover of the 
main tanks, are provided to relieve any undue pres- 
sures set up during operation before damage is done 
to the main tanks. In the event of it being neces- 
ary to operate any of these transformers without the 
expansion tanks, there is a false bottom in each of 
the main tanks, so that the chamber formed between 
it and the curved bottom cf the tank may be utilised, 
if desired, as a breathing reservoir for air, in con- 
junction with that at the top of the tank, to which it 
is connected by piping. This reduces the size of the 
reservoir required at the top of the tanks for opera- 
tion without expansion tanks. 

The outlet bushings for the high voltage line and 
for the medium voltage winding are of the con- 
denser type, and are fitted with porcelain rain shields 
for outdoor service. In this construction alternate 
layers of thin metal foil and specially treated paper 
are wound on a brass tube, and are so arranged that 
the electrostatic capacities between the adjacent foil 
layers are practically the same throughout, the foil 
layers differing in length by equal steps. By this 
means the potential gradient from the central con- 
ductor to the outer flange is limited by the uniform 
capacity of the condensers, to a value well within the 
safe working stress of the material. At the same time, 
the gradient along the surface is made approximately 
uniform, which gives the maximum flash-over volt- 
age for a given length. The outlet bushings for the 
high voltage earth terminal and for the low voltage 
are of one-piece porcelain. 

The cooling coils, which have inlets and outlets 
through the tank wall arranged in such a way that 
they will be self-draining, are of seamless copper 
tubing, and are designed to withstand an internal 
pressure of 500 lb. per square inch. Flanges are put 
on the tanks around the inlets and outlets of the 
cooling coils, so that frost-proof casings may be 
attached to protect the connecting pipes for winter 
operation. 

Some special fittings are being used in this installa- 

tion, and among them are the temperature indicators, 
which are designed to indicate the actual temperature 
of the windings at any load. This type of tempera- 
ture indicator gives a much more reliable indication 
of the temperature conditions existing inside trans- 
formers than the ordinary thermometer commonly 
used, the bulb of which is merely immersed in the hot 
oil. Another fitting which may be mentioned in this 
connection is the indicating type de-hydrating 
breather which is fitted with an external indicator, 
so that, at a glance, the station attendant may know 
the condition of the de-hydrating agent within. 
The control of all circuit breakers, disconnecting 
switches, tap changers and synchronous condensers 
is centred in a control-room, 35ft. by 45ft. There, 
there are instruments which enable the operators 
to know at all times the conditions of voltage, power 
factor, and load, and thus be in a position to control 
the equipment to best advantage, and make neces- 
sary alterations in the quickest possible time. The 
control of the large breakers is effected by manipulat- 
ing little switches no larger than the switches used 
for ordinary house lights, a group of these small 
control devices being assembled on the top of a desk 
about the size of the usual office desk, thus concen- 
trating, before the operator, means of opening or 
closing the main circuits. Signal lights arranged on 
the desk show him at a glance the position of such 
pieces of apparatus. 


(To be continued.) 











Poland. 
(Contributed.) 


In view of various articles concerning Poland 
which have recently appeared in the daily Press, it 
would seem not inopportune to examine the situa- 
tion as far as it affects British engineers and engineer- 
ing trade in general. Ten years ago, at the conclusion of 
the peace negotiations, Poland, for so many years 
divided and in subjection to three masters——Germany, 
Austria, and Russia—found that her years of political 
eclipse were ended, and that she was once more a 
sovereign state, albeit war-ravaged, impoverished and 
under the necessity of re-creating her social and 
economic structure. The three divisions in which 
she had for so many years existed had been adminis- 
tered, as was natural, under widely varying con- 
ditions and methods, those under the Russian 
administration being of a repressive character. 

The intense national spirit of the Poles is helping 
them to overcome all the difficulties of unification, 
and Poland is gradually emerging as a homogeneous 
state presenting a solid front to the world. The first 
years were not easy, and it was only after the Russian 
defeat in 1921 and the incorporation of Upper Silesia 
in 1922 that Poland was able seriously to embark 
upon the rebuilding of her social and economic struc- 
ture. The past seven years have shown progress in 
all directions, of which the Poles may well be proud, 
and a feature—not the least gratifying—is the political 
stability which is steadily from year to year being 
placed upon a firmer footing. 

Poland is essentially an agricultural country, and, 
as such, complementary to Great Britain, inasmuch 
as with the exception of coal her exports do not 
compete, consisting as they do to the extent of 
70 per cent. of agricultural produce, live stock and 
timber. There is a well-developed Silesian steel and 
iron industry, as also various locomotive, carriage, 
wagon, and general engineering works throughout the 
country, but they are fully occupied with home 
demands, with the exception of a certain amount of 
export of railway material to the Balkans. 

As regards coal, with the lapse in 1925 of the German 
undertaking to import annually 6,000,000 tons of 
Polish coal, and with the growth of Customs disputes 
between the two states, Poland was forced to look for 
new markets. Our labour troubles of 1926 gave her 
a footing in Scandinavia and the Baltic States, 
which has resulted in a steady export of 6,000,000 
tons annually to those countries. This trade has been 
definitely lost to Great Britain, but owing to the 
increase of the home demand, it is not probable that 
the Polish competition will increase. Apart from coal, 
it is difficult to find any point at which Polish export 
trade competes with ours. 

Greatly as Poland has developed, this development 
is only in its infancy. The standard of life of her 
30,000,000 inhabitants is low, and the demand for a 
higher standard is ever increasing. In spite of the 
progress which has been made in the last seven years, 
there is still an enormous amount of further develop- 
ment to be carried out in connection with communica- 
tions, forests, roads, municipal works, local govern- 
ment works, grain storage, housing, &c. &c., to say 
nothing of the demand for textile, heavy, agricultural, 
and general machinery. 

As is inevitable in the case of expansion such as has 
been shown by Poland, the question of finance has 
yearly become of greater moment. The development 
which has taken place and the import of machinery, 
&c., which it has involved, has reacted unfavour- 
ably upon the balance of trade, which although 
improving, and likely to benefit by this year’s excel- 
lent harvest, still remains unfavourable. The country 
is short of capital in every direction, this being a 
natural corollary of rapid expansion and develop- 
ment. The rates of interest paid by the banks upon 
deposits are eloquent of the shortage. This interest 
ranges from 6 per cent. on deposits at call to 10 per 
cent. at six.months’ notice. The official bank rate 
is 9 per cent.; the joint stock bank rate 12 per cent.; 
and private discounts, 24 per cent. Apart from 
being hampered from lack of capital, industrial 
concerns are as a whole becoming more and more 
stable and the returns on capital invested in industry 
are showing steady improvement. 

We thus find that in Polish trade, while the political 
and economic stability is evident, the need for capital 
and credit is paramount. The Americans have been 
quick to grasp the situation, and already the Silesian 
steel industry is controlled by American interests to 
the extent of approximately 50 per cent. American 
capital is also being freely invested in other direc- 
tions, and when Poland and Germany adjust their 
present differences, there is little doubt that the latter 
will take a hand, if only by the grant of credit 
facilities. Meanwhile, it cannot be said that British 
financial and manufacturing interests have shown 
much disposition to assist. This may be partly due 
to the geographical situation of Poland as being the 
most easterly of European States admitted to the 
comity of nations, and its isolation from Great Britain, 
which apparently imbues the British manufacturer 
and financier with the terror of the unknown. 

It is clear that at present and for some time to come 
Poland can purchase only on credit terms. Given 
the stability and economic solidity of the country, 





why should not these terms be given! It is here 
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that the financier should join hands with the manu- 
facturer. Unfortunately, there is some evidence of a 
propaganda in the past to discredit Poland and dis- 
courage British finance from showing interest, 
thereby keeping the Polish business in the hands of 
other interested parties. On the one hand, we have a 
country capable of almost unlimited development, 
crying for capital assistance and credit, and, on the 
other, a timidity which is mainly the fruit of ignor- 
ance. 

Before the opportunity passes and we see the trade 


especially recommending those which might be 
| worthy of attention and giving the necessary warning 
| against those which should be avoided. Such an 

organisation, run in the joint interests of finance and 

manufacture, could be of inestimable value. 

Great Britain is still in a position to finance weaker 
neighbours, and where such finance can be afforded 
| with reasonable security, reasonable return and 
| benefit to British manufacturers, the matter would 

at least appear to be worthy of really serious con- 
sideration and investigation. Up to the present 


| 





Improvements at Frodingham— 
London and North-Eastern Railway. 


THE necessity for improved facilities for dealing 
with the railway traffic at Frodingham has been 
under consideration for some time past. Frodingham 
is on the company’s main line between Doncaster 
and Grimsby and Immingham, and is the centre of 
the most important ironstone ore district in the 
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and development entirely in American and other 
hands, the Polish market would at least appear 
worthy of serious investigation by those responsible 
for loosening the purse strings of the city. A con- 
siderable proportion of any capital invested in Poland 
would be represented by the export of British machin- 
ery and other goods, thereby assisting the home manu- 
facturer. 

If such an investigation were seriously undertaken 
it might result in the formation of a permanent 
organisation, capable of rendering advice upon any 
Polish proposals, which_might: be put forward and 
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SECTION G.H 


REINFORCED CONCRETE VIADUCT AND 


the possibilities of Poland have hardly received the 
consideration they merit. 
A most able report upon the country has recently 
been made by Mr. R. E. Kimens, C.M.G., his Britannic 
| Majesty’s Commercial Secretary in Warsaw. This 
| report is issued in printed form by the Department of 
| Overseas Trade, and can be recommended for perusal, 
both by financiers and manufacturers. Mr. Kimens’ 
unrivalled knowledge of Poland and the Poles 
| enables him to speak with authority, and his views 
| will be found to be of the utmost value in appreciating 
| the possibilities of the Polish market. 








Foot BRIDGE AT FRODINGHAM 


country, and there are many extensive iron and steel 
works in the vicinity. The whole of this ironstone 
area and the works are served by the London and 
North-Eastern Railway. 

In 1912 extensive alterations were carried out on 
the east side of the Brigg to Scunthorpe main road 
level crossing, including the provision of up and down 

lines, extension of the goods yard and new 
goods warehouse, re-arrangement of the junction 
with the North Lindsey Light Railway, and other 
improvements. The North Lindsey Light Railway, 
which starts at Frodingham and serves a large iron- 
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stone area, was also doubled about that time for a 
considerable portion of its length. 
From time to time additional sidings have been 
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out the length of the viaduct and consists of six inside 
reinforced concrete longitudinal girders under the 
roalway, 5ft. 3in. deep and Ift. 3in. wide, spaced 
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ARRANGEMENT OF REINFORCEMENT 
provided at Frodingnam, ten additional sidings, | 6ft. lin. centres, with a reinforced concrete slab 


capable of holding 500 wagons, being laid down on the 
south side of the line about eight years ago, with 
improved access to the various firms’ steel works and 
to Lord St. Oswald’s ironstone mines. In 1925 
parliamentary powers were obtained for carrying out 
further improvements comprising (1) a diversion of 
the Brigg to Scunthorpe main road and the closing 
of the level crossing, the diverted road to be carried 
over the railway by means of a viaduct; (2) the 
diversion of the main line for a length of about 
1 mile 9 chains to the northward ; (3) the construction 
of a northern curve 20 chains long connecting the 
main line with the North Lindsey Light Railway. The 
work also included the closing of the existing passenger 
station near the main road level crossing and the 
building of a new station about a mile further west 
alongside the Ashby-road, together with the pro- 
vision of a large number of sidings and the extension 
of the goods yard with a new warehouse. 
New REINFORCED CONCRETE VIADUCT. 

The diversion of the main road is carried over the 
main lines on a reinforced concrete viaduct 400ft. 
long and consisting of eight_.spans ranging from 31ft. 
to a maximum of 71ft. measured on the skew. The 
angle of skew varies and is 74 deg. 30 min. in the case 
of the maximum span. The headway throughout is 
15ft. above rail level. The width between the parapets 
is 45ft. 

The roadway over the viaduct is level for a length 
of 328ft., with approaches at both ends with gradients 
of lin 40. The abutments at each end of the viaduct 
and three of the intermediate piers are built in brick- 
work in cement mortar. The superstructure rests 
freely on the brick piers and abutments and expansion 
of the girders can take place at these places. The 
remaining piers consist of reinforced concrete trestles 
monolithic with the superstructure, the girders being 
continuous over the columns, not more than three 
spans being continuous. The foundations of the piers 
and abutments are built in mass cement concrete, 











being taken down in each case on to the ironstone. 
The design of the superstructure is similar.through- 








floor 7}in. thick on the top of the longitudinal girders. 


























deep and 4ft. 3in. wide for the accommodation of 
pipes, cables, &c. These troughs are supported on 
brackets between the face girder and the adjoining 
longitudinal girder and are filled in with dry stone ; 
filling. The whole surface of the deck of the viaduct 
and the inside of the troughs is covered with natural 
rock asphalt lin. thick. The road metalling is of 
tarred macadam 4in. thick on tarred slag, average 
3in. thick. The footpaths have a cement concrete 
kerb and 3in. tarpaving. The reinforcement througi- 
out consists of round steel bars. 

Inner Longitudinal Girders..Tinese are reinforced 
top and bottom with 1fin. diameter bars, the number 
of bars varying according to the length of the girders 
In the longest girder there are twelve tension bars at 
the bottom in three layers, two compression bars at 
the top, the floor slab forming part of the com 
pression flange of the girder. Over the reinforced 
concrete columns where the longitudinal girders are 
continuous the depth of the girder is increased to 
7ft. 9in. over all, and ten bars, 1 jin. diameter, are pro 
vided top and bottom for tension and compression 
The shear is provided for by jin. and ‘in. diameter 
stirrups in sets of four across the girder, spaced 12mm. 
apart at the centres of the girders, decreasing to 4in. 
at the ends. These bars pass underneath the rein 
forcing bars and are wired to them. The ends of the 
reinforcing bars are hooked. 

Face Girders.—The face girders are similarly rein 
forced. In the longest girders there are four I {in 
diameter and two fin. diameter bars in the bottom. 
Over the columns where the girders are continuous 
there are eight 1fin. diameter bars in the top to pro 
vide for tension, and two jin. diameter bars at the 
bottom to provide for compression, the depth of the 
girders being increased over the columns to 1 1ft. 3in. 
Stirrups are provided throughout the girders, in 
in diameter, with spacing varying from 5in. to 12in 
The face girders are panelled on both faces and light 








GENERAL VIEW OF FOOTBRIDGE DURING CONSTRUCTION 


The outside face girders are 8ft.{9in. deep and lft. 6in. 
wide and form the parapets of the viaduct. Under 



































steel reinforcement consisting of jin. diameter bars 
placed longitudinally with jin. diameter hoops at 











VIEWS OF UNDERSIDE OF VIADUCT SHOWING LONGITUDINAL GIRDERS AND FOOTWAY BRACKETS 


the footpaths on each side of the viaduct the slab 
decking is constructed in the form of a trough 2ft. 2in. 












18in. centres is provided to carry the moulded finish 
to the top and bottom of the girders. 
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Floor.—The floor of the bridge is reinforced by 
means of fin. diameter tension bars at 4in. centres 
across the bridge and bars fin. diameter, 12in. centres, 


in a longitudinal direction. Over the main girders 
alternate transverse bars are turned up to the top of 
the floor slab to provide the necessary tension rein- 
forcement for slab continuity. 

Trestles.—The trestles each consist of eight concrete 
columns, 24in. square, one under each main girder, 
standing on a fine concrete base which rests on the 
mass concrete foundation. The concrete base is con- 
tinuous and at a height of lft. 6in. above rail level. 
The inner columns are carried to the top of the floor 
slab and are connected together by a reinforced con- 
crete diaphragm 3ft. deep and Qin. thick, the fin. 
diameter reinforcing rods being disposed so as to 
provide an efficient tie between the columns. The 
outside columns extend up to the top of the face girder 
and form part of the same. Each column is reinforced 
with eight bars, l}in. diameter, which extend from 
the bottom of the concrete base to the top of the 
girders. Horizontal hoops of #,in. diameter bars 
at 6in. centres extend throughout the length of the 
columns. 

Bearings.—The brick piers and the abutments, at 
which places the concrete girders are free to expand, 
have reinforced concrete continuous beds Ift. 6in. 
thick. The reinforcement consists of jin. diameter 
bars hooked at the ends and laid across the beds so 
as to tie the concrete and prevent fracture when the 
girders contract and expand. Each girder slides on a 
cast iron bed-plate fixed in the concrete bed, a layer 
of felt being placed in between. 

In the case of the face girders the gap between the 
ends of the girders on the piers where expansion takes 
place is concealed by a half lap joint in the girders. 
The floor slab and inner girders finish with a reinforced 
concrete diaphragm 9in. thick, leaving a gap of 3in. 
between the adjoining spans, which is covered with a 
12in. by }in. steel plate flush with the surface of the 
floor slab with room for free movement. 

Concrete..-The concrete for the foundations con- 
sists of six and three-quarter parts of aggregate, two 
and a quarter parts of sand, and one part of cement. 
The concrete for the reinforced concrete work, 
including the bases to the trestles, consists of 224 Ib. 
of cement to 8 cubic feet of aggregate, with sufficient 
sand to fill the voids. The aggregate for the reinforced 
concrete consists of gravel crushed to pass through 
jin. gauge and retained on jin. gauge. The concrete 
was specified to be finished smooth by removing the 
shuttering and moulds as early as possible, having 
regard to the safety of the work, and the surface 
rubbed down as directed. Concrete blocks were made 
for testing purposes from the material actually being 
used in the work, and at twenty-eight days after 
moulding these were tested and crushed at 338 tons 
to the square foot. 

Loading..-The structure is designed to carry the 
Ministry of Transport loading. The whole of the 
reinforced concrete has been constructed in situ, 
suitable shuttering and timbering being erected for 
the purpose. 

Reinforced Concrete Footbridge._-A concrete foot- 
bridge has been constructed across the group of 
sidings and the main and goods lines. It is 37lft. 
long and 5ft. clear width and consists of five spans 
ranging from 63ft. to 83ft. The staircases at each 
end of the bridge and the piers between the running 
lines and sidings are built in brickwork. The remain- 
ing three piers or trestles and the whole of the super- 
structure are built in reinforced concrete, the whole 
of the work being monolithic and built in situ. The 
structure consists of main girders 5ft. 6in. deep and 
9in. wide with panels 4in. thick carrying the rein- 
forced concrete deck floor, 4in. thick between the 
bottom booms of the girders. The deck of the bridge 
is cambered and covered with lin. rock asphalt, 
l}in. pipes being fixed in the floor at intervals of 
12ft. for drainage. Overhead bracing giving 7ft. 6in. 
headroom at the centre is fixed at intervals of 16ft. 

to 20ft. The trestles consist of two 12in. by 12in. 
posts raking from 7ft. 6in. centres at the base to 
5ft. 9in. at the main girders with two horizontal cross 
ties 12in. by 12in. The posts‘are mounted on a con- 
crete base 12ft. 6in. long, 2ft. 4in. wide, and 3ft. 6in. 
q deep, standing lft. 6in. above rail level on a mass 
: concrete foundation. With the exception of the 
northernmost span the main girders are continuous 
over two spans. The centre reinforced concrete 
trestle is a double one, consisting of two independent 
trestles, where expansion can take place freely. The 
reinforcement consists of round steel bars and welded 
steel fabric. 

The main girders are reinforced top and bottom 
with l}in. diameter bars, there being six bars top 
and bottom at the centre of each span and nine bars 
top and bottom over the trestles where continuity 
occurs. Steel stirrups jin. diameter spaced at centres 
varying from 4in. to 12in. and horizontal distributing 
rods }in. diameter, 12in. apart, are provided, and in 
addition }in. diameter steel hoops are arranged round 
the bars in top and bottom of the girders and fixed 
between the stirrups. 

The overhead bracing is of 9in. by 6in. section 
maximum at the girders, reduced to 6in. by 6in. section 
at the top, and is reinforced with six }in. bars tied 
together at intervals of about 6in. with hoops of }in. 
diameter bars. The six main reinforcing rods extend 














down the main girders and are turned up round the 
bottom reinforcing bars. 

The reinforcement of the floor of the bridge is 
No. 7 B.R.C. fabric resting on the bottom bars of the 
main girders. 

The posts of the trestles have each four bars, 
lfin. diameter, connected together by hoops }in. 
diameter at 6in. centres. The main bars are carried 
down through the fine concrete base into the mass 
concrete foundations and up into the main girders 
to the underside of the top reinforcing bars. The 
horizontal cross bracings between the posts of the 
trestles have four jin. bars hooped together, and in 
addition jin. diagonal bars through the gussets 
between the posts and the horizontal bracing. 

The reinforced concrete superstructure rests freely 
on the top of the brick piers and abutments and can 
move thereon. The centre trestle, which is a double 
one, has a lin. space left between the adjoining posts 
for expansion. 

The footbridge is designed to carry a distri- 
buted load of 84lb. per square foot beyond the 
dead load due to the weight of the structure, and the 
particulars of the concrete for the footbridge are the 
same as in the case of the viaduct. The landings and 
treads to the brick staircases, which were pre-cast, 
are made of fine concrete similar to that used in the 
reinforced work. The upper surfaces of these are 
sprinkled with carborundum grit for a depth of }in. 
to form a non-slip surface, and the upper surfaces of 
the treads are grooved. 

The construction of the viaduct and footbridge 
formed part of a contract let to Messrs. Caffin and 
Co., of London, in August, 1926, which also included 
the construction of the road approaches to the 
viaduct, together with the necessary earthwork for 
the layout of the new sidings and running lines, 
involving the excavation of some 200,000 yards of 
material. The diverted road and new viaduct were 
opened for traffic in June, 1928. 

A second contract was let to Messrs. Caffin and Co. 
in May, 1927, for the construction of the new station, 
goods warehouse, goods offices, and other works. 
The new station has up and down platforms 600ft. 
long and a bay platform 200ft. long, and is equipped 
with the usual station buildings, waiting rooms, load- 
ing bays and cattle dock. The exit is on the north 
side of the line, efficient access having been given to 
Ashby-road, which has recently been widened to 
45ft., a new bridge having been built across the rail- 
way to provide for the widened road and altered lines. 
The station footbridge is constructed in reinforced 
concrete and the platform walls consist of pre-cast 
reinforced concrete formed of pillars 4ft. apart with 
horizontal and vertical 2}in. slabs between and a 
coping 3ft. wide and 6in. thick. The standard section 
of platform walling is manufactured by the railway 
company itself. 

The alterations to the existing permanent way and 
the laying of the new lines and sidings has been carried 
out by the railway company’s own staff and has 
entailed the laying of some 18 miles of track. Pro- 
vision has been made in the new sidings for the 
accommodation of 1700 wagons and 160 additional 
wagons in the extended goods yard. Two new signal- 
boxes have been erected in connection with the work 
and two old signal-boxes have been dispensed with. 

The whole of the work was carried out to the 
designs of Mr. C. J. Brown, C.B.E., M. Inst. C.E., 
Chief Engineer, Southern Area, of the London and 
North-Eastern Railway, and under the immediate 
supervision of Mr. R. F. Bennett, M. Inst. C.E., 
Assistant Engineer for Construction. 

On page 192 we reproduce a series of views which 
show the viaduct during construction and after com- 
pletion, and on page 190 we give drawings of the viaduct 
and footbridge. A view of the footbridge during con- 
struction and two views of the viaduct from below 


appear on page 192. 








The Fuel-Injection Process in the 
Air-Injection Oil Engine.* 
By J. 8S. BROWN, Ph.D. 
(Concluded frum page 170) 


(1) Detailed Theory of the Air-injection Process.—The 
external conditions which influence the injection process 
may be recapitulated shortly as follows :—The fuel pump 
is timed to complete its delivery prior to the opening of 
the fuel valve, so that each fuel charge on entry to the 
fuel valve will build a solid collar of oil on the top gallery 
of the pulveriser, the viscosity preventing any ready per- 
colation to the lower levels. It is from this position that 
the blast air transfers the fuel when the cam subsequently 
opens the fuel valve. Thus the new charge of fuel isolates 
the lower part of the pulveriser. This space would nomin- 
ally contain blast air, but it has just been shown that it 
accommodates an important quantity of fuel from the 
preceding cycle. And when the fuel valve opens there 
will be two flow actions to consider ; that of the air confined 
in the pulveriser with its carried-over fuel, which will 
now pass into the cylinder ; and a relatively slower motion 
of almost solid oil from the top gallery of the pulveriser. 
As the latter progresses it will be partially atomised to 
form the second portion of the injection charge, but a 
part of it will cling to the lower part of the pulveriser to 
form the carried-over charge for the next following cycle. 


% Reprinted from the Journal of the Royal Technical College, 
Glasgow, January, 1929. Abridged. 





On this basis the injection process consists of two distinct 
phases which may vary in their relative quantities, and 
might even be conceived to be separated by a distinct 
time interval ; but the latter condition must be quite excep- 
tional, as the presence of a second carry-over cycle on 
many of the records shows that the first phase of the injec- 
tion, as given by the ecarried-over fuel, is not a prompt 
and separate action, so that there can be no time at which 
the pulveriser is completely free from fuel. The com- 
bustion which follows the injection of each phase may 
vary in character, and particularly in its rapidity, depend- 
ing on the degree of atomisation at the time of entry into 
the cylinder ; but a uniformity in the degree of atomisation 
cannot be all important, as the process of combustion 
leads both to a rapid increase in the temperature and to 
a reduction in the free oxygen in the compression charge, 
each of which will also influence the combustion. Atten- 
tion may therefore be confined to the overall sffects which 
connect the above conception of two separate phases in the 
process of blast-air injection with the combustion line of 
the resulting indicator diagram. 

(2) Experimental Demonstration of Pulveriser Charac- 
teristics.—When recognition is given to the fact that the 
initial phase of the injection is made from the isolated 
fuel and blast-air quantities in the lower levels of the 
pulveriser, it becomes possible to understand the main 
features of the proportions of a pulveriser. Thus the 
duty and position of the top gallery in the standard 
pulveriser (A) are of much more importance than the 
number of additional galleries which are below it. This 
was confirmed experimentally by removing all the inter- 
mediate galleries but retaining the slotted cone, giving 
arrangement (B), when it was found that the working 
of the engine was altered only in the respect that the 
required blast pressure at a given load was reduced. This 
top-gallery-plus-cone design has since been used in two 
trials of the engine extending over considerable periods. 
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The carry-over diagram appears in Fig. 4 and compares 
with Fig. 3, ante. 

In another series of experiments the one-gallery-plus- 
cone pulveriser was progressively altered by lowering the 
position of the gallery to each of the intermediate levels 
previously occupied by the additional galleries, giving 
arrangements (C), (D), and (E). Here the lowering of the 
gallery gradually upset the working of the engine. The 
next step was to omit the gallery, and use the slotted cone 
alone—arrangement (F); but here the working of the 
engine was very bad indeed, as would be explained by the 
omission of any volume below the new injection charge, 
so leading to the first phase of the injection being 
suppressed in favour of the second phase. 

From this position it appeared that the gallery and the 
cone played separate parts in obtaining the action of 
the pulveriser, but it was not certain that the cone was 
really essential. The gallery was therefore restored to its 
top position, and the cone was omitted—-arrangement 
(G). The engine continued to operate with this pulveriser, 
but the fuel consumption was high and the carry-over 
area was very large. However, it showed that the slotted 
cone could be omitted, giving an elementary one-piece 
pulveriser and arrangements were put in hand to try the 
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gallery at a series of different levels. These results are 
collected in Fig. 5. At the highest position (G) the loca- 
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tion was identical with that of the top gallery of the normal 
pulveriser, but in the absence of the remaining parts the 
confined volume of the space accommodating the carried- 
over fuel was relatively large. Progressive reductions 
were made in this volume when the gallery was used in 
positions (H) and (K); and they were accompanied by an 
improvement in the fuel consumption, and by changes in 
the relative peak-pressures of the separate phases of the 
injection, and the area of the carry-over card was also 
altered. In the final position (K) the combustion line 
shows a definite hollow followed by a minor peak, the peak 
pressures now being equal; and with the aid of the dis- 
placed diagram this earlier part of the card can be definitely 
allocated to the carried-over fuel alone. Indeed, the first 
phase has not been influenced by the presence or absence 
of the second phase, the two diagrams being super- 
imposed ; thus the two phases are almost independent in 
their action. Arising out of this, it is no longer satisfactory 
to assume that a wavy combustion line can be explained 
as indicator vibrations. In the two earlier diagrams the 
hollow in the combustion line is suppressed, and the first 
phase provides the major peak; and this, although the 
angle of advance had been reduced to a small value to 
restrict the further rise in this peak pressure. 

It is not intended that these elementary one-piece pul- 
verisers should be looked on as of a commercial type, and 
with the more complicated form of a practical pulveriser 
there will be considerably more overlapping between the 
two phases of injection, giving a smoother form to the 
combustion line, as is brought out by comparing the 
diagrams in Fig. 3 ante and Fig. 4 with the present series. 
But looking at the tests from the point of view of establish- 
ing a relationship between the pulveriser proportions and 
the characteristics of the carry-over diagrams, it is abun- 
dantly clear that there is a definite connection, both in the 
peak pressures and in the area of the carry-over diagrams, 
each of these quantities tending to diminish in company 
with any reduction in the volume enclosed under the top 
gallery. This relationship continued to hold down to the 
lowest position in which that gallery could be accom- 
modated, and was then extended by the use of the sunk 
gallery, and again by using the slotted-cone alone, so 
giving a very wide range in the conditions. At both 
extremes in the position of the gallery the performance of 
the engine was definitely bad; but in the middle range 
it recovered to correspond with that of the normal pul- 
veriser, and the corresponding carry-over diagrams were 
then in agreement in showing a condition of equality in 
the peak pressures of the two phases of injection, and in 
having a card area of about 50 per cent. of the power 
diagram. Details of the fuel performance under the 
different conditions are as follows :— 


Fuel per I.H.P. heur 
Ib. boiler oil. 


Pulveriser. Description. 


A (standard) Four galleries plus c.ne 0-325 
a ake ; aa - Top gallery pluscone .. .. 0-32 
Series : 

G Top gallery only ior = dis sb 

H Bottom gallery only oo co O32 

IK Sunk bottom gallery << 9". ee 

F Slotted cone only .. .. .. 0°40 

This position may now be amplified by reference to other 


sources of information. Thus the pilot feed passage to the 
fuel valve nose, as sometimes found in the larger engines— 
see Fig. 6+ provides a method of modifying the distribu- 
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tion of the fuel between the two phases; and in a case 
where the whole of the fuel charge was passed through 
the pilot passage, so filling the pulveriser upwards from the 
bottom, the working of the engine became unsatisfactory.{ 
Under these conditions the first phase of the injection 
would be suppressed, and the poor performance only 
supports the view taken in the present discussion. But 
this result does not reflect on the use of the pilot passage 
as an alternative method of obtaining variations in the 
distribution of the fuel between the top and bottom of the 
pulveriser, provided the main feed goes to the top of the 
pulveriser. Indeed, it is probably a device with definite 
scope in positions where the diameter of the fuel valve is 
restricted. Again, in a series of tests on a small engine it 
was shown that the use of petrol as the fuel led to an 
unsatisfactory performance with the normal pulveriser. 
The performance was then improved by substituting for 
the normal galleries a mass of fine gauze material.|| Here 


From First Report of the Marine Oil Engine Trials Com- 
mittee, 1924, p. $84, Fig. 10. 
{ Verein Deutscher Inzenieurc, 
. 129. 
Fisher and Wood, Inst. C.E., 1999-10, Pa.t L., p. 351. 


Diesel Papera, 1923, p. 34, 








the low viscosity of the fuel would prevent its retention on 
the uppermost fuel gallery, and the commencement of 
the injection would find the whole of the charge located 
in the bottom of the pulveriser. The substitution of the 
mass of gauze would tend to correct this condition. Thus 
the two cases of the pilot feed passage and the use of petrol 
in a normal pulveriser appear to fall into the same class, 
and correspond to the case in the present series where the 
slotted-cone was used alone ; and in all three cases a com- 
plete explanation of the unsatisfactory performance is 
afforded by the theory that the pulveriser arrangements 
would suppress the first phase of the injection, in favour 
of the second phase. In reaching this point some eleven 
different pulverisers have had their characteristics brought 
under review, and it has been shown that four of these 
gave a normal fuel performance. These were also similar 
in showing equal pressures in the two combustion peaks. 
In most of the other cases the peak pressures were shown to 
be dissimilar, or could be assumed to be such, so that there 
is ample evidence that the two separate phases in the injec- 
tion can be traced on the carry-over diagram, and also 
reasonable evidence that equality in the peak pressures 
is definitely desirable. 

(3) The Influence of the Cam Control on the Fuel-valve 
Opening.-The period over which injection proceeds is 
related to the cyclical processes proceeding in the cylinder 
of the engine by the cam control on the opening of the fuel 
valve. The form of this cam fixes the rate at which the 
valve opens and the angular duration of that opening, 
while another important factor is the relationship between 
the instant of first opening and the angular position of the 
engine crank on its compression stroke. There is an inti- 
mate connection between the rate at which the valve com- 
mences to open and the angle of advance, for an increase 
in either item will augment the quantity of fuel passed 
into the cylinder, and will influence the pressure rise at the 
commencement of combustion, that is, the pressure peak 
of the first phase of injection. In this position it will 
simplify matters to assume that the cam contour is fixed, 
leaving the angle of advance as the variable, the under- 
standing being that the cam contour can be altered if the 
desired conditions prove unattainable on varying the angle 
of advance within the limits recognised in practice. Thus 
the items to be considered are the angle of advance and 
the angular duration of injection. There is a further 
variable in the pressure of the injection air, but its effect 
appears to be confined to making an equal alteration in 
the peak pressures of both injection phases. 

Se long as it was assumed that all the fuel was removed 
from the pulveriser at each injection, it was reasonable to 
hold that the duration of opening of the fuel valve could 
become of moment only when it was so shortened that it 
interfered with the pulveriser being so freed from fuel. 
Any duration in excess of this was assumed to do no more 
than give a free entry of blast air, which would augment 
both the air quantity present in the cylinder and the turbu- 
lence. But with a realisation that a considerable quantity 
of fuel remains on the pulveriser after the valve is shut, 
it would follow that the injection process must continue 
up to the instant when the valve closes, and there is no 
period when blast-air alone enters the cylinder. In these 
circumstances the duration of opening has a direct control 
on the fuel injection period, and with the latter closely 
defined by the form of the indicator diagram in view, a 
position is reached where it can be stated that the duration 
of opening should lie within narrow limits around 35 deg. 
beyond the crank dead centre for an engine working at a 
commercial rating. Further, any extension of the period, 
as may become justified in highly rated engines, will involve 
a change in the form of the indicator diagram, and it will 
also lead to some deterioration in the specific fuel perform- 
ance, due to burning a portion of the fuel at a delayed 
point in the piston stroke. 

The angle of advance controls the amount of fuel present 
in the cylinder when the piston passes over the dead centre, 
and will consequently influence the rise in pressure, beyond 
the compression pressure, at this point. In practice, this 
angle is commonly about 7 deg., on the crank shaft, as 
any smaller angle may fail to permit ignition of the smaller 
fuel charges associated with light-load operation. With 
the knowledge that there are two phases in the injection 
process, it becomes evident that the angle of advance will 
have a prominent influence on the peak pressure asso- 
ciated with the first phase, so giving a method of controlling 
that pressure, a reduction in the advance giving a lower 
peak pressure, and vice vers4. This adjustment has little 
influence on the second phase of the injection, so that it 
provides a method of obtaining the required condition of 
equality in the peak pressures. When this equality has 
been obtained, the final adjustment of the peak pressures, 
now common, to the designed maximum pressure for which 
the cylinder has been constructed will be given by varying 
the pressure of the injection air. 

(4) The Use of Carry-over Diagrams on the Engine Test- 
bed.—It has been shown that the injection consists of two 
phases, which should follow each other in such a manner 
that the combustion pressure is maintained practically 
constant. Thus the tuning up of the engine on the test- 
bed will consist in establishing that condition, in company 
with the other features of the fuel atomisation, and its 
distribution over the combustion space. The carry-over 
diagrams make it possible to trace the relationship between 
the maximum combustion pressures associated with each 
of the two phases of injection. This may bring out that 
dhe phase is being burnt at a somewhat low pressure, in 
order to limit the pressure during the other phase to the 
maximum pressure for which the engine is designed. Under 
such conditions it becomes a relatively simple matter to 
plan alterations which will tend to equalise the pressures 
in the two phases. The changes might commence with 
a@ variation in the angle of advance, which exercises a 
prominent influence on the peak pressure of the first injec- 
tion phase, and would then lead up to the use of a new cam 
contour or to a change in the pulveriser. 

From another point of view it would appear that the 
relationship of the area of the first carry-over diagram to 
the area of the normal power diagram should lie between 
certain limits, and -this quantity might be used to dis- 
tinguish a pulveriser which was operating abnormally. 
In the meantime there is no wide range of data to draw 
on, but on the simplest basis it is suggested that the carry- 
over area should be about 50 per cent. of the area of the 
power card. That is to say, all the records from tests in 
which the fuel performance was favourable show a carry- 


over area of closely around 50 per cent. of the power 
diagram, while in the cases of the pulverisers with both 
increased and diminished volumes below the top gallery, 
the unsatisfactory performance then obtained was asso- 
ciated with a wide departure from the 50 per cent. propor- 
tion in the carry-over. 

A further point which should be of intergst on the test- 
bed, although it does not directly involve the use of the 
carry-over diagrams, is the question of altering the existing 
practice in multi-ring pulverisers to the top-gallery-plus- 
cone type—illustrated in Fig. 4. It has been shown that 
the position of the top gallery is all important, while the 
series of lower galleries appears to do very little beyond 
locating the level of the top gallery. There are cases in 
practice using eight or more galleries, which must be asso- 
ciated with a considerable resistance to the flow of the 
injection air. Thus the top-gallery-plus-cone type can 
be expected to show a definite reduction in the injection 
pressure required, so easing the conditions in the blast com- 
pressor, and may be expected to reduce the considerable 
wear and renewals items which occur in the upkeep of the 
high-pressure stage of the compressor. In addition, there 
would be a small reduction in the power used to drive the 
compressor. 

(5) The case of Fuel-valves Used in Horizontal 
and Inverted Positions.—The features in the design of the 
pulveriser which give the carry-over effects are probably 
largely incidental to the form of the pulveriser as originally 
developed. It would follow that a similar arrangement of 
perforated rings cannot be applied in cases where the fuel 
charge will not lie on the topmost gallery, as when the 
fuel valve is in a horizontal or inverted position. Such 
horizontal valves are found in the Camellaird engine, and 
inverted valves are met with in the Maclagan double- 
acting engine. In both these cases the types of pulverisers 
are distinctly special, and were arrived at only after con- 
siderable experiment, and even in the final forms they are 
inclined to show a considerable pressure rise during com- 
bustion. The lines which are here developed provide a 
methodical method of examining any such cases and might 
now be expected to expose an uneven fuel distribution 
between the two phases of injection, which would then 
form a constructive step towards an improvement in the 
conditions. 

(6) The Effects the Governing of Constant-speed 
Engines.——The factors involved in the governing of 
constant-speed engines are the cyclical irregularity when 
on load, and the rise or fall in speed associated with the 
load being thrown off or on. In the case of the oil engine 
the second item is apt to become large, and it would appear 
that the carry-over diagram has afforded a clue to the 
reason for this. In effect, the rise or fall in speed arises 
from a time lag in the response of the engine to the governor 
due to the periodic manner in which the governor measures 
the charges delivered by the fuel-pump. Thus the load 
may be thrown off after a complete fuel charge has been 
delivered to the pulveriser, and the combustion of this 
charge leads to a rise in speed by an amount which transfers 
the work quantity into rotative energy in the fly-wheel. 
This condition has frequently made it necessary to use 
a weight of fly-wheel considerably in excess of that called 
for by the cyclical irregularity. But it is now evident 
from the carry-over diagrams that it is not merely the 
fuel charge from one group of pumps which is here in ques- 
tion, for the power cycles given by these deliveries will be 
followed by further diminishing cycles, all of which will 
augment the speed of rotation. And again, even in the 
case of the other groups of pumps, where the governor 
has interrupted the fuel supply, there will be diminishing 
power cycles in the cylinders from the fuel already present 
on the pulverisers. That is to say, the usual calculation 
has. been based on the energy represented by full power 
diagrams in the cylinders connected to one group of pumps ; 
but it is now disclosed that this energy has to be increased 
by a quantity representing the carry-over cycles in all 
the cylinders of the engine. As this energy input is spread 
over two or more cycles, it should be adjusted for engine 
friction, which will tend to diminish the observed effects ; 
but it is evident that an examination of speed regulation 
becomes complete only when made in the directions which 
have been outlined. 

Somewhat corresponding conditions also hold in the 
case of the first working cycles following on a sudden re- 
application of the load, where the carry-over diagrams 
have shown that there is a deficiency in the area of the 
resulting indicator diagrams, with a consequence that 
the drop in speed will be larger than would otherwise be 
expected. 
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| CONSTRUCTIONAL MACHINERY DESIGN. 


In the great and rapid development of machines 
and appliances used in engineering construction work in 
America the engineer staff of large manufacturers of such 
equipment play an important part, since economy in con- 
struction and efficiency and economy in operation are 
somewhat opposing factors that must be harmonised in a 
satisfactory machine. The staff may include a structural 
engineer to design the framing, jibs, towers and other parts ; 
mechanical engineers specialising in machine design, auto- 
natic mechanism, specifications for materials and other 
features ; and an electrical engineer to deal with motors 
and electric apparatus. Over all, but working with them 
in co-operation rather than as a judge or superior, will be a 
chief engineer to guide and co-ordinate the work, and to 
see to it that the production is a line of construction equip- 
ment which meets or creates a demand and is therefore 
saleable. The manufacturer is in business to make money, 
and his staff is governed to some extent by this condition. 
Some machines may be made of lighter weight, of greater 
power or capacity, or to serve additional purposes by 
careful design, without increasing the cost or increasing 
it in less proportion than the added value of the machine. 
The engineer and his staff have a'so to keep themselves 
well informed as to developments in construction methods, 
market conditions and the numerous reports and investi- 
gations as to strength of materials, power developments, 
and construction operations. 
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A New Decorticator. 


WE recently had an opportunity of inspecting at the 
works of Robey and Co., Ltd., of Lincoln, a new type of 
decorticator for extracting the fibre from sisal and similar 
This machine is illustrated by the accompanying 
half-tone engravings and drawings. 

The principle of decorticating these leaves needs little 
explanation, as it has been established for many years, 
but there has been steady progress in the design of the 


leaves 


boys to take the leaves from the incoming trollies and 
load them on to it. The conveyor comprises four endless 
chains of malleable cast iron links, running over sprocket 
wheels and supported by intermediate idlers. It is driven 
by the sprocket at the machine end. Along one side there 
is an angle iron fence against which the butt ends of the 
leaves are placed, so that they are all aligned. 


During the process of decortication the leaves are 
gripped at approximately the middle of their length 
between another chain, and consecutively two large 


grooved wheels, around which the chain is wrapped. These 


photographic view. This drum rotates counter-clockwise, 
viewed from the feed end, and drags the thick butt end 
of the leaf down round a “ concave "that is to say, a 
surface which envelops the drum with a small clearance. 
The drum is furnished with a series of beaters, round its 
periphery, which scrape the fleshy pulp off the leaf from 
the middle part towards the stem, and leave that part of 
the fibre almost completely denuded. 

It is then necessary to strip the opposite end of the leaf, 
and that is effected in the following manner : 

Immediately after passing out of the grip between the 











Fic 


machines employed in the process, until this latest type 
of dealing with 13,000 leaves per hour. The 
to subject the leaves to the beating action of 
slats attached to rapidly rotating drums, with the object 
of scraping the pulpy flesh off the fibre, and leaving the 
fibre In view of the fact that the 
leaves contain only from 3 to perhaps 5 per cent. of fibre, 


is capable 


process 18 


clean and undamaged. 


it is necessary for the machine to work very expeditiously 
if a commercial success is to be made of a plantation, and 
it is usual to install a decorticating machine for every 
1500 acres of sisal planted. The length of the fibres varies, 





1 SISAL DECORTICATOR AND 


wheels and the chain are plainly shown in the drawing, 
Fig. 3. It will be noticed that this chain passes underneath 
the first wheel and over the top of the second, while 
there are three guide pulleys to return it through the base 
of the machine. The idler at the feeding end is mounted 
on sliding bearings, which are connected with a weighted 
bell-crank lever, so that in the event of a bunch of leaves 
being accidentally fed into the machine, the chain will 
give without damaging any of the mechanism. The pulley 
at the opposite end is toothed, and is used to drive the 


chain. This pulley is driven through bevel gearing from 








ITS FEEDING CONVEYOR 


chain and its first wheel, when the cleaned fibre of the 
half-leaf has a tendency to hang downwards, the bunch 
of fibre comes opposite to the outlet of ap air blast duct. 
The draught from this outlet blows the fibre underneath 
the chain just at the moment when the chain approaches 
the second main wheel. At the same moment, that part 
of the leaf which has not been subject to the scutching 
action of the first drum, is caught by a “ transfer bar,” 
the contour of which can be followed in the drawing. The 
result is that this cleaned fibre is caught between the lower 
face of the chain and the second wheel, while the uncleaned 





naturally, with the process of cultivation and locality, but 
a good quality ranges upwards from 4ft., and may be as 
long as 6ft. 6in. The length of the fibres extracted from 
any one leaf is not, of course, uniform throughout its 


width. 

On reference to the illustrations it will be seen that the 
machine is supplied with leaves by means of a chain con- 
On each side of this conveyor stands a row of 


veyor. 





Fic. 2.-PLAN VIEW OF DECORTICATOR 


the fast and loose pulleys seen at the extreme end of the 
machine. 

The leaves coming off the feed conveyor drop between 
the gripping chain and the first wheel, and are held fast, 
at about the middle of their length, as the chain runs 
through the corresponding grooves of the wheel. As the 
chain progresses the leaves are drawn across the face of a 
drum, which is most plainly shown in the “ bird’s eye ” 








part is presented to a second beating drum at a higher 
level. In this way, it will be seen, the stocky butt end of 
the leaf is first cleaned, while it is held between the chain 
and the first wheel in such a position that even the short 
fibres are gripped; and then the leaf is turned over to 
stroke off the flesh from the longer fibres reaching out 
towards the tip of the leaf. 

In this connection the depth of the chain plays an 
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important part, as the leaf has to be gripped twice in 
succession, and yet has to be cleaned throughout its 
length. During the first scutching the leaf is held above the 
chain and from the point of this hold onward it is obvious 
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phosphor bronze, and are about 4in. deep by 4}in. centres. 
The links, it will be seen, are joggled, so that they provide 
a smooth outer face for engagement with the feed wheels, 
and are formed with spigots-and sockets, which transmit 
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that no cleaning can be effected. When, however, the 
grip is reversed to the underside of the chain, for the 
second scutching, the part previously gripped is disclosed 














Fic. 4—-END VIEW OF FEEDING CONVEYOR 


to the extent of the depth of the chain, and consequently 
the whole of the leaf is effectively cleaned. 
The chain is a most important part of the machine, and 

















Fic. 5 PART OF CONVEYOR CHAIN 


we illustrate it both photographically and with a sketch. 
It is made of yellow metal throughout in order to with- 
stand the acid juices of the leaves. The links are made of 








the driving force. The links are held together by Muntz 
metal pins, riveted over, and bronze ferrules embrace the 
driving lugs to take the wearing action of the sprockets 
so that their replacement is comparatively easy without 
the complete renewal of the chain. We have explored 
some of these chains at some length, and were especially 
impressed by the fact that transversely they are practically 
rigid, while in the opposite plane they are quite flexible. 
In other words, a chain lying flat on the floor can be lifted 
by one end and comes up practically as would a solid bar, 
although it is heavy enough to tax the strength of a strong 
man; while if it is turned on edge all the links move quite 
freely. 

The wheels with which these~chains engage have cast 
iron, dise type centres, with phosphor bronze rings round 











great care is taken throughout the construction of the drum 
to"avoid crevices which might catch the fibre. 

In order to keep the fibre up against the beaters, the 
drum is surrounded for about one-quarter of its circum- 
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FIG. 3-ARRANGEMENT OF DECORTICATOR AND FEEDING CONVEYOR 


ference, with the concave or curved plate already men- 
tioned. This concave is of bronze and is made in three 
sections for convenience in renewal. The clearance 
between the beaters and the concave varies with the class 
of the leaves being treated, and may be as much as fin. 
Its amount can be adjusted, as the drum bearings are 
mounted excentrically. To their housings there are 
attached long levers which have the adjusting gear at 
the outer end. Provision is made for locking the adjust- 
ment after it has been made. Near the top edge of each 
concave there is a perforated pipe, which directs jets of 
water on to the leaf as it is being cleaned. 

The waste pulp is thrown out of the bottom of the 
machine, which has good clear openings for the purpose, 
and is either washed or trucked away. Efforts have fre- 







































































. 
* = 
' 
I . 
~\ 
. 
‘. 
4, WY 4, fy * T 1 
: S 
S : Y, 
=r ~~ 7 
WS S e + 7 } 
SY ; 
\ Le _ — ] 
as 


Tre Encineee 


Fic. 6-DETAILS OF CONVEYOR 


their peripheries, grooved to accommodate the chains 
without injury to the leaves. They are mounted on shafts 
which run in plain gun-metal bearings. 

The two beating drums, which are most plainly shown 
in the bird’s-eye view, are of different diameters, and run 
at different speeds. The first drum, which cleans the butts 
of the leaves, is comparatively small and broad, and runs 
at a high speed, while the second drum is large in diameter, 
narrow, and does not run quite so fast. In each case the 
body of the drum is of cast iron, and it is plated round 
with yellow metal. This plating is recessed into crevices 


| in flanges on the body and pains are taken to make the 


joints tight, so that corrosive juices may not have access 
to the iron body. The beater bars or slats are of angle 
section and are tapered away towards the entrance end, 
as shown. They are generally made of phosphor bronze 
castings, but are sometimes of stock mild steel section. 
After they are bolted on to the drums they are trued up 
and the whole drum is properly balanced. Wear of the 
beaters is accommodated by putting shims beneath them. 
At the outlet end of the drum there is a flange, which pre- 
vents the pulp from spilling over with the fibre on that 
side. The beaters project very slightly above this flange, 
and are carefully fitted into notches in its side. In fact, 








CHAIN 


quently been made to find some useful purpose for this 
pulp, but so far no great success has been achieved. The 
cleaned fibre is caught as it is released by the chain on a 
copper bar, which can be bent round into any convenient 
direction. A man stands beside this bar and strips off 
the fibre as it accumulates. 

The machine requires about 80 H.P. to give its full 
output, and measures, with a 16ft. feeding table, 29ft. 6in. 
by Sft. 6in. 








A MESSAGE from Cologne announces that trials are being 
made in the Rhineland with a motor lorry fitted with an 
*“‘Imbert ’’ gas generator—a French invention—which 
generates gas for the motor from ordinary brown coal 
—lignite—briquettes. It is claimed that this gas fuel is as 
effective as other fuels and is 90 per cent. cheaper. At the 
instance of the brown coal mine owners in the Rhineland, 
the exploiters of the lignite gas method, the Deutsche 
Gasgeneratoren Company at Bonn, has carried out a series 
of tests with the lorry. On consecutive days the lorry has 
been run continuously for thirteen hours. The test lorry 
is fitted with the usual type of motor. 
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Railway and Road Matters. 





On Sunday, August 11th, an excursion train ran through 
the gates of a level crossing at Drimoleague, on the Cork 
and Bandon section of the Great Southern Railways of 
Ireland, Some of the wreckage of the gates struck the 
woman gatekeeper and killed her. 

THe railway world will be pleased that two of the 
members of the arbitration board that has to investigate 
the affairs of the cotton industry are railwaymen. Mr. 
C. T. Cramp is the industrial secretary of the National 
Union of Railwaymen, and Mr. A. G. Walken is the general 
secretary of the Railway Clerks’ Association. 

Great things are expected in Australia as a result of 
the opening, as related herein on July 5th, of the section 
from Oodnadatta to Alice Springs of the North-South 
Transcontinental Railway on August 7th. According to 
The Times correspondent, the Government Resident said 
when the first passenger train arrived :—‘‘ Many station 
owners, some with stations hundreds of square miles in 
extent, who now dwell only in camps or in ‘ wurlies’ 
owing to the cost of transporting building materials, will 
be able to secure materials and bring their families from 
the cities, Already arrangements have been made to take 
thousands of sheep to Central Australia, and boring plants 
for the sinking of wells may be soon expected. The rail- 
way is changing the whole outlook of the country, and the 
residents have developed a confident mood.” 


FoLLOWING the creation of an independent signal and 
telegraph department on the London, Midland and 
Scottish Railway and the appointment, as fronr April Ist, 
of Mr. A. F. Bound, late of the L. and N.E.R., as signal and 
telegraph engineer, certain other changes have now been 
made in that department. Mr. P. D. Michéd, now divi- 
sional electrical engineer, Euston, is to be the principal 
assistant to the signal and telegraph engineer at Derby ; 
Mr. A. 8. Hampton, now electrical engineer, Scotland, to 
be divisional signal and telegraph engineer, Scotland ; 
Mr. W. R. Jones, now in the signal department at Crewe, to 
be divisional signal and telegraph engineer, Manchester ; 
Mr. H. E. Morgan, now signal assistant, Crewe, to be divi- 
sional signal and telegraph engineer, Crewe ; and Mr. A. 
Oldham, now signal assistant, Derby, to be divisional 
signal and telegraph engineer, London. 

At Hoghton, on the Preston-Blackburn section of the 
London, Midland and Scottish Railway, there was on the 
evening of August 14th a narrow escape of a repetition of 
the level crossing disaster of December 7th, 1925, at Fenny 
Stratford, Owing to the approach of a special train from 
Blackpool to Halifax, the gates of the level crossing were 
across the roadway, but the driver of a motor car assumed 
that the red light he saw ahead of him was the rear lamp 
of another car. He therefore continued running. As a 
consequence of the collision between car and gates the 
path of the passenger train was obstructed. The engine of 
the passenger train was considerably damaged and the 
first coach had some wheels derailed. It may be remem- 
bered that in Colonel Trench’s report on the Shepreth 
level crossing accident of August 17th, 1928, reviewed in 
our issue of Jan. 4th, attention was drawn to the dangers 
to passenger trains from motor vehicles at level crossings. 


THE provision of a look-out man for the protection of 
men working on the line is a very important factor in the 
safety of permanent way men. Rule 273 (c) provides for 
that, but many contend that the wording of that regula- 
tion should be improved, so that the onus for deciding 
‘ where any danger is likely to arise ” should not lie with 
the ganger. At the recent annual general meeting of the 
National Union of Railwaymen it was revealed that the 
society and the companies had been in correspondence 
with the Ministry of Transport on the subject. No change 
in the rule is to be made, and the companies report that, 
generally speaking, the existing gangs are sufficiently 
strong to enable look-out men to be appointed therefrom, 
and that should exceptional circumstances arise there is 
no difficulty in obtaining additional staff. The companies 
have, however, agreed that when two men are working 
together one of them shall definitely be appointed as look- 
out man for the other, and shall wear the distinguishing 
badge of a look-out man. 

Tue Railway Newsletter for August contains some very 
interesting articles which should be useful for propaganda 
purposes. One such is entitled “What is a track 
circuit ?"’ which is not only informative but useful in 
these days when track circuit is often mentioned in the 
summaries of railway accident reports. This particular 
article contains one mistake, and it fails to tell how track 
circuit achieves its object. The mistake is the common 
one among railwaymen of speaking of *‘ insulated *’ joints. 
It is, however, the rails at the entering and leaving ends 
of the section of track circuit that are “ insulated ” 
by having “insulating ”’ joints between them. Those 
joints, by the way, are fish-plates with fibre between plate 
and rail and fibre rings around the fishplate bolts. The 
omission in the article is that it fails to say that “* the signal 
in the rear is locked at ‘ danger ’”’ by the wheels and axles 
of a train or vehicle short-circuiting a current from a 
battery at the outgoing end that normally flows through 
the rails to the signal and its lever at the ingoing end. 


In this column of our issue of February 22nd last it was 
announced that the London and North-Eastern Railway 
had offered prizes for the best design of the interior of a 
first-class and of a third-class compartment. The company 
has now stated that 120 sets of drawings were received and 
that the first prize of £25 has been awarded to Mr. R. A. 
Simons, of Bridgwater, and the second prize of £15 to 
Mr. E. T, A. Houlderoft, of Nottingham. The designs of 
both gentlemen are in sub-section 10 of the architectural 
section of the annual exhibition of industrial designs, held 
under the auspices of the Royal Society of Arta at the 
Imperial Institute. The announcement of the company 
as to the designs in general said that many of the entrants 
failed to grasp the essentials and had not displayed origin- 
ality or inventive talent. The lines were too conventional, 
and a failure to force the perpendicular lines was marked 
in most designs. The winning design was a departure from 
tradition and showed originality and cleverness, especially 
in its colour scheme. This design also had a certain amount 


of good minor features, such as electrical fittings, luggage 
racks, &e. 





Notes and Memoranda. 


THE United States Department of Labour, states the 
Chemical Trade Journal and Chemical Engineer, has, after 
an exhaustive survey, recommended the complete abolition 
in the United States of the radium paint industry owing 
to the danger of radium poisoning to workers. The eee 
on the survey points out that fifteen persons have died, 
and that there are now eighteen known living cases of 
radium poisoning in the industry, which employs only 
about 250 persons. 


Bituminous coal production in Indiana during 1928 
amounted to 16,378,580 net tons, according to a statement 
just issued by the United States Bureau of Mines, Com- 
pared with the output in the previous year, this is a decrease 
of 8-7 per cent. A striking feature of coal production in 
Indiana is the steady increase in the output per man per 
day. A decade ago the average output per man-day was 
4-45 tons, while in 1928 it had risen to 6-51 tons, an 
increase of over 46 per cent. This large gain is explained 
by two factors: the very great increase in the quantity of 
coal mined from strip pits and the rapid advance of 
mechanisation in the deep mines of the State. In 1918 
only 4-8 per cent. of the coal output of Indiana was pro- 
duced by stripping operations, while in 1928 these mines 
accounted for 29 per cent. of the State’s production. 


THE statistical summary of ships totally lost, broken up, 
condemned, &c., now published by Lloyd's Register, 
shows that, during 1928, the gross reduction in the mercan- 
tile marine of the world amounted to 705 ships of 1,314,647 
tons, excluding all ships of less than 100 tons. Of this 
total, 584 ships of 1,220,176 tons were steamers and motor 
ships, and 121 of 94,471 tons were sailing ships. These 
figures, compared with those for 1927, show an increase of 
367,778 tons as regards steamers and motor ships, and a 
decrease of 45,200 tons for sailing ships—the net increase 
for 1928 being 322,578 tons. This is not altogether due to 
actual casualties, but to the fact that 783,586 tons were 
broken up during 1928, as against 474,677 tons in 1927. 
The tonnage of ships, owned in Great Britain and Ireland, 
which were broken up, dismantled, &c., during 1928 
amounted to 174,934 tons. 


IMPORTANT revisions are announced in the Third Report 
of the National Screw Thread Commission, just issued by 
the United States Bureau of Standards, Washington. 
Among the revisions are the change in designation in 
screw thread standards from ‘ national’ to ** American 
national ;*’ the addition of standard sizes above | }in. 
to the fine thread series, but with coarser pitches than those 
originally published in 1921; inorease of tolerances on 
minor diameter of nut, over ranges of sizes smaller than 
lhin., of the coarse and fine-grained series ; the insertion 
of the 3in., 3} threads per inch size in the coarse-t 
series ; the substitution of tables of specific pitch diam@ter 
tolerances for threads of special diameters; pitches and 
length of engagement in place of the method of deter- 
mining such tolerances, but adding together increments ; 
and the revision of head proportions of wood screws. 


ENGLAND and Germany together are capable of 
economically furnishing the world’s uirements of 
strontium, the principal uses of which are in the refinin 

of beet sugar, the manufacture of fireworks, for medicina’ 
purposes, and in glass making. There are known deposits 
of strontium in California, Arizona, Texas, Utah, Wash- 
ington, and other parts of the United States; but 
apparently they are relatively inaccessible and are not 
worked. Deposits of celestite or strontianite, or both, are 
found in England, Ireland, Germany, Canada, India, and 
France. There are also deposits in Sicily, which, although 
ordinarily they cannot be worked profitably, do operate to 
prevent advances in the price of British or German 
celestite beyond a point that covers the cost of mining and 
transporting the Sicilian mineral on mule back to the coast. 
The British deposits of celestite are, however, the most 
important of any, and they furnish substantially the 
requirements of all countries. 


CANADA set up three new output records in nickel, lead 
and zine during 1928. There was also an increase of 45 per 
cent. in quantity and 66 per cent, in value of Canada’s 
copper production, which attained the largest output ever 
recorded for the Dominion in 1928 with 202,696,046 Ib. 
produced, valued at 28,598,249 dollars. The increase in 
nickel production was also 45 per cent. over the preceding 
year, while the value was higher by more than 46 per cent. 
The total output during 1928 was 96,775,578 Ib., valued 
at 22,318,907 dollars, as compared with 66,798,717 lb., 
worth 15,262,171 dollars, in 1927. The greatest increase 
was in the production of refined and electrolytic nickel, 
which rose from 28,469,996 Ib., valued at 7,497,436 dollars, 
in 1927, to 49,144,875 lb., worth 12,596,371 dollars, in 1928. 
Nickel in matte and speiss exported increased from 
31,584,097 Ib., valued at 5,685,138 dollars, to 37,783,991 Ib., 
worth 6,801,118 dollars, and nickel in oxide and salts sold 
from 6,744,624 Ib., worth 2,079,597 dollars, to 9,862,712 Ib., 
valued at 2,921,418 dollars. 


In January, 1927, the rating of hydro-electric plant 
installed or in course of erection in Switzerland was given 
as 2,220,000 horse-power, made up of 1,559,000 horse- 
power installed at the end cf 1925, 41,000 horse-power 
put into service in 1926, and 320,000 horse-power building. 
In 1925 140,000 horse-power were installed. According to 
a report by his Majesty's Minister at Berne, the present 
development represents about one-fourth of the total 
power resources of the country. The power output of 
Swiss electric works in 1926 is placed at about 4000 million 
kWh, or roughly 80 per cent. of the maximum available 
output, Power and light absorbed 2250 million kWh, 
about 775 millions were exported, and a similar amount 
was consumed in the electro-chemical and metallurgical 
industry, whilst 200 millions were used for traction. 
Atmospheric conditions were fairly favourable for power 
production. A large station working on accumulation 
and completed in 1925 afforded valuable assistance in 
tiding over a period of drought at the end of the winter 
1925-26. Exports of power are being looked upon as an 
increasingly valuable source of national revenue, and the 
steps taken by the Federal authorities in 1924 to bring 
about a more healthy state in export conditions are now 





bearing fruit. 








Miscellanea. 


It is reported from Panama City that a first contingent 
of United States engineers is leaving on the 27th of this 
month for Corinto to survey the proposed route of the 
Nicaraguan Canal. 

Aw offer has been made to Glasgow Corporation by one 
of the largest firms of coalmasters in the city to supply at 
@ price much lower than the Corporation can manufacture 
it at present a quantity of gas up to 10,000,000 therms per 
annum. Should this offer be accepted, there is prospect 
of a considerable reduction in the price of the 
domestic consumer, 

Tue Postmaster-General, Mr. H. 3B. Lees-Smith, recently 
received in private a deputation representing the Telephone 
Development Association and the Joint Industrial Council 
of the cable industry, who urged a more intensive policy 
of telephone development as a means of increasing business 
efficiency, and at the same time providing increased 
employment on a remunerative basis. The deputation was 
introduced by Sir Alexander Roger. 

Tue recent departure of the destroyers “ Videla ” 
** Aldea’ from Southampton for Valparaiso marks the 
completion of the contract for six torpedo-boat destroyers 
placed in this country by the Chilean Government about 
two years ago. All six boats, which were designed, built, 
and engined by John I. Thornycroft and Co., Ltd., have 
carried out their speed, endurance, and other trials with- 
out the slightest hitch, the contract conditions being 
easily exceeded in each case. The delivery of these six 
vessels up to date in every respect and embodying the most 
modern features in destroyer construction constitutes a 
notable addition to the already very efficient Chilean fleet. 


gas to 


and 


We learn that the Gas Light and Coke Company is to 
erect a battery of coke ovens which will be capable of 
carbonising 1200 tons of coaladay. They are to be erected 
at the Beckton Gasworks, East Ham, which are the largest 
works in the world for the manufacture of town’s gas. 
The new installation, which will increase the output of 
these works by over 85,000 therms of gas a day, will, with 
the necessary handling and subsidiary plant, cost about 
£1,000,000, and take about two years to complete. It is 
being laid down so as to be capable of extension, if it 
proves satisfactory, by three further units of similar size, 
and the completed plant would form one of the largest and 
finest carbonising installations of its kind. 

Tre German Patent Office has recognised the priority 
claims of Mr. Lucien Levy, the French radio manufacturer, 
for the discovery of the superheterodyne principle, says 
the Wireless World, which states that three other parties 


claimed priority, viz., the Telefunken Company of, 
Berlin ; Etablissements Ducretet, Paris ; and the 
Société des Marques et Brevets, Paris. The German 


Patent Office holds that ‘‘ the idea of the amplification of 
intermediate frequency after the change of frequency has 
been effected, is clearly contained in the French patent 
493,660 "’—Mr. Levy’s—of August 4th, 1917, and rejects 
the argument that the principle was not patentable at the 
time the patent was taken out. The number of the 
German patent is 50,860, dated July 2nd, 1920. 

THE first statement of accounts of the Central Electricity 
Board, covering the period from March Ist, 1927, to 
December 31st, 1928, shows that of the maximum which 
may be borrowed (£33,500,000), the Electricity Com- 
missioners sanctioned £5,000,000 for general purposes 
(borrowing powers exercised £276,670) and £5,000,000 
for frequency standardisation (borrowing powers exer- 
cised = £62,330). The capital expenditure was made up 
of £100,322 on the construction and acquisition of main 
transmission lines and £199,956 representing payments to 
the Minister of Transport in respect of preliminary expenses 
and to the Electricity Commissioners in respect of the 
preparation of schemes and expenditure incurred by the 
Board, including £6964 interest on temporary borrowings. 
Advances to undertakers of sums required by them for 
carrying out alterations in the frequency employed in 
their undertakings totalled £61,563. Outstanding commit - 
ments in respect of contracts totalled £2,893,000. 

Ir is reported that Mr. George Hall, Civil Lord of the 
Admiralty, has recently stated that the Admiralty has 
definitely agreed to representations made by the Air 
Ministry to delay the establishment of the air base 
at Pembroke Dock until January Ist next year, owing to 
arrangements not being complete. “It is right to state,” 
Mr. Hall is reported to have said, “ that between 90 and 
95 per cent. of the dockyard will be taken over, but that 
would not provide employment to men at present un 
employed, so that it will not relieve the difficulty with 
which Pembroke Dock is confronted at present.”’ Regard- 
ing the position of other dockyards, Mr. Hall said that as 
a result of the suspension of the naval programme, 
announced by the Prime Minister some time ago, every- 
thing was being done to reappoint a similar number of 
men to employment as were previously engaged in those 
dockyards. Suggestions for alternative employment 
were being considered by the Civil Lord and representa 
tives of the trade unions concerned. 

Some particulars regarding a ropeway which has recently 
been constructed in Nepal are given in Indian Engineering. 
The ropeway, which is altogether about 14 miles long, 
traverses broken and mountainous country, and one of its 
sections has the long span of 4000ft. The power is 
obtained from the electric power station near Khatmandu. 
The ropeway carries goods in both directions, with a work- 
ing capacity of 8 tons an hour. The construction gave a 
good deal of difficulty, owing to the high hills, the inclement 
weather of about half the year, and the obstacles in the 
way of transport of the plant and materials in the moun- 
tain track beyond Dhursingh. The work was, however, 
successfully accomplished by Mr. R. 8S. Underhill, the 
resident engineer, and our contemporary remarks that 
it should be a good object lesson for engineers in India who 
have to undertake ropeway construction in the Himalayas. 
The Nepal ropeway, it adds, is the most ambitious project 
of the kind that has yet been carried out in India, and 
from the spans, the difficult country, and the problems that 
presented themselves, the work should teach a great deal. 
The ropeway was manufactured by Messrs. Keymer, Son 
and Co., of London, and Messrs. Pearson and Knight were 
the consulting engineers. 
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AUGUST 23, 1929. 
Steel Trade on the Continent. 


THE reversal of the world’s economic situation 
during the past decade has wrought so many 
changes in commerce and industry that manu- 
facturers are confronted with the problem of find- 
ing new outlets for their products. The continuous 
decline of foreign trade is general. It is due 
especially to the facts that countries which for- 
merly purchased foreign goods now produce all 
they can for their own requirements, under the 
impression that money spent abroad is a national 
loss, and that those European countries which are 
still more or less dependent on foreign products 
are suffering from financial difficulties which limit 
their purchasing power. Each producing nation 
is jealously preserving its own market, because 
the opportunities for doing trade abroad are becom- 
ing more restricted. This state of things cannot 
last indefinitely. There is a strong feeling that 
something must be done by facilitating inter- 
national exchanges to avoid the dangerous con- 
sequences of commercial and industrial isolation. 
The efforts of the international commissions at 
Geneva to provide a solution have failed. Buta 
European economic federation would probably be 
bound up with political considerations, and there is 
no assurance that it would settle the problem of 
international trade, except, it may be, by a slow 
process of evolution. Meanwhile, manufacturers in 
most European countries are looking closely to their 
own markets. If they cannot sell goods abroad, 
they must do all they can to stimulate consump- 
tion at home. This is especially the case with the 
iron and steel trades. A large steel consumption 
is regarded as an indication of national pros- 
perity. German steel makers early foresaw the 
dificulties that were likely to confront the industry 
as the result of the redistribution of steel produc- 





tion and of the competition that would inevitably 


arise therefrom. And it was only when the con- 
tinental steel trade became disorganised by the 
hopeless depression and ruinous prices that pro- 
ducers accepted the German Cartel for a limitation 
of production. The result was to put the conti- 
nental industry on a sounder footing, although not 
without considerable friction amongst the makers 
themselves, but it did not prevent nearly all coun- 
tries from exceeding their quotas in order to satisfy 


increased home demands. The steel output is, 
nevertheless, much below the capacity of pro- 
duction. The home requirements have ceased 


expanding, and are generally less than they were 
a few months ago. At the same time, the steel 
production since the beginning of the year is greater 
in all countries than it was during the same period 
in 1928. More steel is being produced without a 
corresponding increase in consumption. It is 
therefore recognised on the Continent that if the 
steel industry is to develop under satisfactory con- 
ditions every effort must be made to foster the 
home consumption up to the limit of production 
According to published statistics, the United States 
consumes 95 per cent. of the home production of 
steel, Great Britain and Germany 85 per cent., and 
France only 60 per cent. As the consumption per 
head of population in European countries is much 
less than one-half of what is consumed in the 
United States, it is argued that these countries 
should be capable of expanding their needs to the 
extent of absorbing all the steel that can be 
produced. 

The home markets include colonies which are 
regarded as offering an immediate scope for in- 
creasing the steel consumption. Empire trade has 
become of primary importance. The French are 
particularly favoured in this respect, and the 
execution of a huge programme of railway and 
other works will absorb considerable quantities 
of steel for many years to come, although, for the 
moment, the taking of so much material from 
Germany on account of reparations is benefiting 
German as well as French steel makers. The latter 
look to the consolidation and development of a 
vast African Empire as a means of providing a 
basis of activity in the future. They do not 
under-estimate the value of the Colonies, which 
are exclusive markets, and as the contemplated 
works aim at connecting them up directly with the 
Mother Country, their development is of imme- 
diate national interest. Whatever hope there may 
be of a return eventually to normal conditions of 
foreign trade, the French are well aware that they 
must centre their energies, for the moment, upon 
making the most of their newly created Empire 
There are, of course, industries that cannot benefit 
from colonial development, and that is one reason 
why the French are endeavouring to enter into 
commercial treaties which will facilitate trade, but 
so far as steel is concerned the Colonies offer a wide 
field for expanding consumption if the programme 
of public works now under execution is entirely 
carried out. In the same way, the prosperity of 
the Belgian Congo is one of the factors of Belgian 
industrial activity. The Germans have no Colonies 
to rely upon, and, so far, steel makers have benefited 
from the activity of the engineering industries 
which have organised their export trade, until 
recently at least, with marked success. The situa- 
tion is not now quite so satisfactory. In Poland 
the steel consumption is far below the capacity of 
production, and makers necessarily seek outlets 
abroad in competition with producers in other 
countries. So far, therefore, steel makers who can 
look to an expansion of trade in the exclusive 
markets of their own Empire can regard the future 
with some complacency, but they all see that they 
must resort to a new policy of home consumption 
similar to that which has achieved success in the 
United States. German steel makers are con- 
stantly seeking new outlets at home, and in France 
producers have formed an Office Technique pour 
Utilisation de l’Acier, which is exploring every 
possible field where there may be some prospect of 
replacing other materials with steel. 


The difference between the production and con- 
sumption is not due to a falling off in the world’s 
requirements. It arises from the greatly increased 
capacity of modern steel works which have been 
laid down on the Continent. There has been a 
decline in the demand from the Far East, and 
when China enters the market again it will pro- 
vide a new element of activity. But apart from 
this temporary loss of Eastern trade, the steel 
industry has not suffered to the extent that had 
been feared from the lower purchasing power of 
most European countries, consequent upon the 
long period of financial upheaval. This has been 
counterbalanced by the necessity of all countries 








200 


THE ENGINEER 





Ave. 23, 1929 








improving their economical equipment. Railways 
and public works of all kinds are absorbing large 
quantities of iron and steel. But, in another 
direction, there is a serious loss of trade; in the 
substitution of other materials for that metal. In 
France and Italy especially the prevalence of 
reinforced concrete is stirring steel makers to action. 
They are beginning to produce higher resistance 
structural steels at little more than the cost of 
mild steel, so that the smaller quantity of metal 
required to build a bridge may compensate for 
the present difference in the cost of steel and 
reinforced concrete constructions. In Germany 
good results are claimed for the cheaper kinds of 
higher resistance steels which have been recently 
introduced, and in France researches are being made 
in the same direction, one or two new structural 
steels being said to offer qualities of resistance that 
may secure for them the preference of bridge 
builders and others. While steel makers are 
endeavouring to recover the ground that is lost 
to them by the popularity of reinforced concrete, 
they are using every effort to encourage the use of 
steel for all purposes. There is no doubt that 
the investigation being carried out by the Office 
Technique pour l’Utilisation de l’Acier, which 
is freely inviting suggestions from those who are 
interested, will have the effect of opening up new 
outlets that may eventually have highly beneficial 
results for the steel industry. With an intensive 
home consumption of iron and steel, such as is 
practised in the United States, European steel 
makers believe that they will lay the foundation 
of a permanent activity which will render them less 
dependent upon an increasingly competitive foreign 
trade. How competitive this has become is observ- 
able in the negotiations now being carried out in 
the north of France amongst pig iron producers, 
steel makers and machinery firms for the con- 
stitution of an office which will centralise sales for 
export and secure for makers what are practically 
bounties in the way of a suppression of the tax on 
turnover for exported goods and the obtaining of 
preferential railway rates and other privileges. If 
success should attend the efforts to expand the 
home consumption there will be less necessity to 
cut prices for trade abroad. 


Perpetual Motion of the Second Order. 


Tue race of inventors who have sought perpetual 
motion by means of mechanical contrivances is 
nearly, if not quite, extinct. The average layman 
may not, even yet, have very clear ideas about the 
principle of the conservation of energy, but he 
accepts as a dogma the belief that perpetual motion 
is impossible and worries himself very little as to 
the why and the wherefore. The hope of getting 
something for nothing appears to him as unreason- 
able in the realms of mechanics, as experience 
shows it to be futile in the ordinary affairs of life. 
But this criterion, sound as it is, does not apply to 
the schemes of a class of inventors who seek to 
produce something practically equivalent to per- 
petual motion by evading the laws of thermo- 
dynamics. They make no attempt to develop 
power from nothing. Their object is to obtain 
power from heat, and having learnt that one 
British thermal unit is the equivalent of 778 foot- 
pounds of work and will, in fact, be always generated 
by that expenditure of work, they devote their 
ingenuity to the design of heat engines which shall 
turn thermal units into work with a comparable 
efficiency. They see no reason for throwing away 
something like 50 per cent. of the heat of the coal 
into the circulating water of a power station. 
According to every text-book, they argue, 2545 
B.Th.U. are equivalent to one horse-power hour ; 
hence there should be some means of developing a 
horse-power by the expenditure of little more heat 
per hour than the quantity in question. At any 
rate, there must be something wrong in deliberately 
throwing about half of it away, over and above the 
losses which cannot be avoided. 

There can be few engineers who have not, at one 
time or another, endeavoured to convince someone 
that Nature holds out no hopes of anything approach- 
ing a hundred-per-cent. convertibility of heat into 
work, and there are probably fewer still who have 
been successful in the attempt. Whenonceaninven- 
tor misunderstandsthe principlesof thermodynamics 
he usually does it so thoroughly that reasoning with 
him is in vain. There is no difficulty about the 
first law, which merely says that work and heat 
are mutually convertible, one into the other. It 


is left to the second law to deny that the whole of 
any quantity of heat can be turned into work, and 
this it does in so round-about a fashion that a lay- 


the prohibition. As usually expressed, the second 
law appears merely to record the self-evident fact 
that heat will not flow, of its own accord, from a cool 
body to a hotter one. That a conception of the 
irreversibility of processes which pervades the 
whole of Nature and is fundamental to the under- 
standing of every physical change should be pre- 
sented in the form of a truism worthy of Monsieur 
de la Palisse is somewhat unfortunate. The 
philosophic aspects of the second law, however, do 
not appeal to the amateur inventor. What he 
wants to do is to turn the whole of the heat supplied 
to an engine into work, and thereby to obtain what 
Ostwald has called “ perpetual motion of the 
second order.”’ His devices usually take the form of 
some kind of steam engine in which the exhaust 
steam is taken back to the inlet, the original con- 
dition of the steam being restored by the addition 
of heat during the passage. Thus, at one stroke, the 
losses due to the condenser are abolished, and if 
the heat added is equivalent to the work done by 
the engine, the principle of the conservation of 
energy is satisfied. The first law of thermo- 
dynamics has nothing to say against the scheme, 
and, in fact, may be taken to endorse it, 
while as to the second law, its denial of the 
unaided passage of heat from a cold body to 
a hot one is regarded as wholly beside the point. 
If any engine could be made to work on the lines 
suggested, it would produce “‘ perpetual motion of 
the second order,” for, if arranged to expand the 
steam to a temperature below that of the atmos- 
phere, the work it did could be wholly performed by 
the absorption of atmospheric heat which, for 
practical purposes, is unlimited in quantity. Its 
usefulness could be carried further, for it could 
clearly act simultaneously as a_ refrigerating 
machine as well as a prime mover. No amount of 
time and ingenuity would be too great to be 
devoted to the development of such an engine, 
were there the faintest possible chance of success. 
But, unhappily for the inventors, there is none 
whatever. All engines of the kind could have their 
power absorbed by a friction brake or similar 
device, so adjusted that the heat produced was at 
a higher temperature than the heat absorbed by the 
engine. Since, by hypotifesis, the whole of the 
heat absorbed is turned into work, the engine with 
its brake would be a self-acting mechanism taking 
heat from some source and delivering the whole 
of it to a body at a higher temperature than the 
source, without the aid of extraneous power. This 
is what the second law states to be impossible. If 
inventors who seek one hundred per cent. or so 
thermal efficiency would apply to their schemes the 
test indicated, they would save themselves much 
wild goose chasing. But, in general, they are so 
absorbed by the details of their proposed engines 
that they disregard the consequences which would 
follow from the success they hope for. Most of 
them appear to start their journey towards the 
wilderness of impossibilities from the indubitable 
fact that under certain circumstances the whole of 
the heat put into a working substance can be turned 
into work. If, for example, steam or gas expands 
isothermally behind a piston, the internal energy 
of the gas is the same at the end of the stroke as it 
was at the beginning, because its temperature is 
unchanged ; hence the whole of the heat taken in 
to maintain this temperature must have appeared 
as work done by the piston. But the state of the 
gas has been altered by its increase of volume, and 
the original state has to be restored if the engine is 
to work continuously. Whatever be the nature of 
the cycle adopted, the restoration of the gas to its 
initial condition will involve the abstraction of 
heat as such, so that at every revolution the engine 
must reject a part of the heat taken in. The least 
quantity which must necessarily be rejected is 
given by the well-known theorem of Carnot, and 
every inventor who tries to turn a greater propor- 
tion of heat into work than would be accomplished 
by an engine working on the Carnot cycle is 
attempting, whether he realises it or not, to obtain 
“ perpetual motion of the second order.” 


The facts we have pointed out are so elementary 
that it should have been unnecessary to refer to 
them now that more than one hundred years have 
passed since the fundamental principles of the con- 
version of heat into work were established by 
Jarnot. Yet every year there is a fresh crop of 
inventors trying by some means or another to 
evade the second law. Whether this is due to 
faulty teaching or to weakness of the faculty of 
understanding it is difficult to say. The law in its 
most comprehensive sense is a recognition of the 
‘act that every change which takes place by itself 
in Nature will not take place by itself in the reverse 





man may almost be excused if he ‘ails to recognise 


direct on. This leads to the view that there is 





some state to which Nature is tending—a condition 
of run-downness—which is expressed by the con- 
ception of the increase of entropy. Things tend 
to settle down to a condition of greater stability. 
Tn the case of heat the molecules of all the bodies 
concerned react upon each other until the average 


kinetic energy of all molecules is the same. 
Temperatures are then equal, and there is no way 
of restoring an original inequality of temperature 
among the substances concerned without the 
expenditure of work. This is true, and will remain 
true, until someone can discover Maxwell's 
“Demon,” who could act selectively upon such 
molecules as he chose. The only hope, and, need- 
less to say, it is an excessively slender one, of ever 
getting round the second law of thermodynamics 
would seem to rest upon the chance of finding out 
how to capture the energy of individual molecules, 
instead of dealing statistically with the average 
energy of millions at once under the name of heat. 
We should then be able to exchange the laws of 
thermodynamics for those of mechanics, which 
impose no limit to the conversion of the kinetic 
energy of a flying bullet or a swinging pendulum 
into useful work. Since the mass of a steam 
molecule, expressed in ounces, begins with about 
twenty-four zeros after the decimal point, the 
analogy between it and a rifle bullet is not very 
close. Nevertheless, it is a small free-flying mass, 
obeying the laws of mechanics, and capable, at 
any rate theoretically, of giving up the whole of 
its kinetic energy in a useful manner. Whether 
in course of time anyone will succeed in abstracting 
the individual energy of molecules or of changing 
the infinite turbulence of a heated gas into an 
ordered molecular flow, it is impossible to foresee. 
The chances are overwhelmingly against it. In 
the meantime we have to put up with the necessity 
of throwing away heat in condensers and must get 
along without “* perpetual motion of the second 
order "’ in any shape or form. 








The Deterioration of Structures in 
Sea Water. 


TxeE Ninth (interim) Report on the “ Deterioration 
of Structures in Sea Water,’ made by the Committee 
of the Institution of Civil Engineers to the Depart- 
ment of Scientific and Industrial Research, has just 
been published.* In addition to the Committee's 
own report, the volume contains— 

(a) A Report on the final examination of the first 
series of Iron and Steel Specimens exposed at 
Plymouth for a period of five years. 

(6) A report on the final examination of the first 
series of iron and steel specimens exposed at 
Colombo for a period of five years. 

(c) A report on the periodical inspection of 
painted steel plates exposed to aerial corrosion at 
Southampton. 

(d) A report on the preparation of tarred steel 
plates for exposure to sea action at Southampton 
and Weston-super-Mare (Third Series of Painted 
Plates). 

All the foregoing reports were made by Dr. J. 
Newton Friend. 

(e) Summary of Reports on the first periodical 
inspections on the third series of painted steel 
plates exposed at Southampton and at Weston- 
super-Mare. 

(f) A Report on work on protection of timber 
during the year 1927-28, by Professor George 
Barger, D.Sc., F.R.S. 

(g) A report on the impregnation of the seventh 
series of timber test pieces for exposure at Colombo, 
by Professor 8. M. Dixon, M. Inst. C.E.; and 

(h) Abstract of a Report of the Marine Piling 
Investigations Sub-Committee of the American 
Railway Engineering Association. 

There is much of interest in all these documents, 
some of which are accompanied by voluminous tables 
and by excellent half-tone reproductions of photo 
graphs of specimens. It is pointed out in the main 
Report that the first part of the Committee’s com- 
prehensive series of tests of various iron and steel 
specimens was concluded during the year under 
review by the final examination of the bars exposed 
for five years at Colombo and Plymouth. The 
examination of similar bars exposed for five years at 
Auckland and Halifax was completed some time ago, 
and reports on them were published in the Com- 
mittee’s Eighth (interim) Report. Apparently, there 
is satisfactory agreement between the four sets of 
results obtained in such widely separated parts of 
the globe. The differences between the best and 
poorest metals in their resistance to sea action were 
the greatest in the aerial tests, and least in the com- 
plete-immersion tests; under the latter conditions, 
the metals behaved much more alike. In general, 





* H.M. Stationery Office, price 3s, 6d. net. 
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Low Moor iron proved distinctly superior to Swedish 
iron in all positions of exposure, as regards both loss 
of weight and depth of pitting. In the aerial tests 
the mild steels proved on the whole superior to the 
Low Moor wrought iron ; the mean loss in weight of 
the mild steels was 20 per cent. less than that of the 
wrought iron. Mild steel high in sulphur and phos- 
phorus did not, however, give satisfactory results. 
In the half-tide and complete-immersion tests in 
sea water, the Low Moor wrought iron was dis- 
tinctly superior to the mild steel, the latter losing, on 
the average, approximately 20 per cent. and 40 per 
cent. respectively more in weight than the wrought 
iron. In the complete-immersion tests in fresh water, 
on the other hand, the Low Moor wrought iron and 
mild steels behaved practically alike, as regards both 
loss in weight and depth of pitting. In the aerial 
tests, mild steel, cleaned from scale before exposure, 
lost less in weight than the same metal exposed “ as 
rolled.” In the half-tide, complete-immersion in 
sea water, and complete-immersion in fresh water 
tests, the cleaned metal lost from 10 to 40 per cent. 
more than the uncleaned, but it was less deeply 
pitted. The removal of the “ skin ”’’ from the hot- 
blast and cold-blast cast irons, before exposure, 
resulted in increased pitting. 

The addition of 0-6 and 2-0 per cent. of copper 
enhanced the resistance of mild steel to corrosion by 
from 10 to 30 per cent. The addition of 3} per cent. 
of nickel to mild steel rendered it appreciably more 
resistant to corrosion than the cupriferous steels, and 
50 per cent. more resistant than ordinary mild 
steel. High-chromium and high-nickel steels were 
very resistant to corrosion, but the former was 
liable to severe pitting when continuously immersed. 
The cast irons appeared to be highly resistant to corro- 
sion in all the tests except the fresh water tests, in 
which they lost in weight about the same as mild 
steel. There was, however, evidence of internal 
corrosion which would weaken the metal. That point 
is being further investigated. The cold-blast metal 
proved slightly superior to the hot-blast. 

The Report then goes on to state that when dis- 
similar metals were exposed in contact, or riveted or 
bolted together, one of the metals was preserved at 
the expense of the other. In the aerial tests, the 
results were somewhat erratic. The rate of corrosion 
of the 13-57 per cent. chromium and of the 36-55 per 
cent. nickel steels was either enhanced, or but little 
affected when they were in contact with mild steel. 
In the alternate wet and dry and in the complete- 
immersion tests, the chromium and the high-nickel 
steels were remarkably preserved by contact with 
mild steel, and mild steel was preserved by contact 
with wrought iron. In the alternate wet and dry 
tests, cast iron was either not appreciably affected, 
or slightly preserved by contact with mild steel. In 
the complete-immersion tests the cast iron suffered 
severely by the contact. Tests made on bars exposed 
at Plymouth showed that a rough proportionality 
exists between the loss in weight and the loss in 
strength of bars that have not been very seriously 
pitted. The cast irons, wrought irons, mild steels, 
and copper steels lost about equally in strength, and 
the high-nickel steel showed the lowest loss in 
strength. The high-chromium steel, as the result of 
the severe pitting, had the highest loss in strength of 
all the materials. 

The Report states that, when the latest reports 
were made, the specimens under observation had been 
in position for periods ranging from 5} to 6} years, 
and that in all cases the completely immersed bars 
were so covered with marine growth that it was im- 
possible to gauge their condition. Most of the bars 
were rusty, and in some cases scale was visible. It 
was, therefore, no longer possible to deduce reliable 
information from these periodical inspections. Judg- 
ing, however, from such superficial examination as 
was possible, the most successful material in both the 
aerial and the half-tide tests appeared to be 36-55 per 
cent. nickel steel, closely followed by 13-57 per cent. 
chromium steel. 

The Committee’s experiments on the exposure to 
sea action of painted steel plates continue to give 
valuable results. The plates of the first series that 
were exposed to aerial corrosion at Southampton were 
examined after they had been in position for more 
than three years. Deterioration had not then 
advanced far enough to justify dismantling for final 
examination. In each series there are either five or 
ten plates similarly treated, and the several plates 
in each series are very similar to one another in 
appearance. It seems that increasing the number of 
coats of iron oxide paint from one to three is bene- 
ficial. That was also the case in the complete- 
immersion tests, but the reverse was found with the 
plates exposed at high-tide level. The four series of 
plates with two coats of different red lead paints, 
or mixed red and white lead paints, showed incipient 
rusting, and they were, apparently, not quite so 
perfect as the plates treated with two or three coats 
of iron oxide paint. Chalking was very pronounced 
on both red and white lead paints. The plates covered 
with two coats of iron oxide paint over the mill-scale 
were still in good condition, though rusting had 
begun. The same remark applies to plates coated 


with one coat of mixed red and white lead paint, 
followed by one coat of iron oxide paint ; or two coats 
of iron oxide litho paint ; or iron oxide paint sprayed 


dehydrated coal tar has given good results, but rust- 
ing has recently begun on that series. In cases in 
which the coat of coal tar was applied over one coat 
of red lead no rusting was apparent. Dockyard black, 
bituminous solution, and asphaltum paint had not 
given very good results, and coal tar varnish was the 
least satisfactory of any. That, it is remarked, is 
curious, in view of the encouraging results given by 
those materials at half-tide level and below low water. 
The galvanised plates were in perfect condition. 

Passing on to the tests on timbers impregnated 
with various substances which have been continued 
under the direction of Professor George Barger, 
F.R.S., it is explained that the sixth series of speci- 
mens was designed to compare the merits of four 
organic arsenic compounds, which were not par- 
ticularly costly, and which had previously given 
encouraging results. Various methods of impregna- 
tion were employed, and the concentrations of poisons 
ranged from 0-06 to 2-0 per cent. A portion of this 
series had been exposed at Colombo and Singapore 
in 1926, and the blocks had been regularly examined, 
new blocks being substituted for those that had 
deteriorated severely. These experiments, it is stated, 
appear to indicate that, of the four poisons tested, 
D.M. (chloro-dihydrophenarsazine) and B.D.C. (a 
mixture of phenyl arsenious oxide and phenyl arseni- 
ous chloride) enhanced the protection afforded by 
creosote against T'eredo, but that both failed against 
Limnoria. A well-creosoted timber is apparently very 
well protected against Teredo, but it is difficult to 
ensure thoroughness and uniformity in impregnation. 

The blocks treated with alcoholic solutions were, 
continues the report, much more badly attacked than 
was expected, and it is not clear why the protection 
was not more complete. Analysis of two blocks im- 
pregnated by the vacuum process indicaged an irre- 
gular distribution of the arsenic compound, which 
was not present in the core in the concentration 
expected, and which appeared to diffuse sideways. 
There also seemed to be a leaching out from the 
surface layers of the block. 

As these experiments seemed to show that the con- 
centration of poisons used was too low, a seventh 
series of test blocks has been prepared for exposure 
at Colombo further to investigate the results of using 
the most promising of the processes. 

As regards the timber specimens exposed in the 
sea at Leith, it is reported that they have now been 
exposed for five years, and that penetration by 
Limnoria is proceeding slowly, but steadily, in the 
cases of pitch pine, Scottish oak, American elm, and 
redwood blocks, but that creosoted redwood and 
Demerara greenheart pieces were still practically 
immune from attack. 

The Committee had also been advised that untreated 
satinwood piles had proved very resistant to T'eredo 
attack at Colombo. 

There is a great deal more that is worthy of note 
in the various reports, but enough has been quoted 
to indicate their general trend, and those requiring 
further details are referred to the Report itself. 








Literature. 


Applied Geophysics in the Search for Minerals. By 
A. 8. Eve and D. A. Keys. Cambridge University 
Press. 1929. Price 12s. 6d. net. 

Tuts work will undoubtedly be welcomed by a very 

large circle of those interested in mining engineering, 

constituting as it does what may fairly be described 
as the first British book on the subject.. Hitherto, 

English readers had to rely upon the translation of 

Ambronn’s “Methoden der Angewandten Geo- 

physik,”” by M. C, Cobb, published last year. It is 

peculiarly appropriate that a work on this subject 
should emanate from Canada, because Canada is the 
first country in which geophysical methods have 
received legislative recognition. It is well known that 
in order to secure a mining concession in Canada 
evidence must be given that a certain amount of 
actual work, so called “ assessment work,’’ has been 
done on the property, and recently Canada has 
decided to accept geophysical research as a portion 
of such assessment work. The authors come to their 
work particularly well equipped, both holding pro- 
fessorships of Physics in the McGill University of 

Montreal, and having had much practical experience 

in the field under the United States Bureau of Mines. 

The authors classify the various branches of geo- 

physics as follows :—In the first rank: Magnetic, 

Electrical, Electro - magnetic, Gravitational, and 

Seismic methods. In the second rank: Sound 

reflection, Radio-active measurements, Temperature 

gradients, and Micro-paleontology. The first eight 
of these principles can be accepted without hesita- 
tion, but it is difficult to see how micro-paleontology 
can be claimed by anyone as a branch of geophysics ; 
surely, the exact mathematical principles of physical 
science cannot possibly be extended to cover paleon- 
tology, which depends upon entirely different prin- 
ciples, so much so that it may really be said that 
there is no connection at all between these two 
branches of science. After a general introductory 
chapter, there follow a number of chapters each 





on the plate heated to 230 deg. Fah. 
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devoted to one branch of geophysics. Chapter II. 








This chapter is dis- 
tinctly the weakest in the book, and is perhaps the 
only one to which any serious exception can be taken. 
It may be doubted whether the authors have had 
much experience in the field with this method, and 
their knowledge of the history of it is decidedly 


discusses magnetic methods. 


imperfect. Thus, they state that the detection of 
masses of magnetic ore was introduced only as 
recently as 1843 by Von Wrede ; they are apparently 
unaware of the fact that the mining compass has been 
in constant use since its invention, which is generally 
ascribed to Daniel Tilas, who flourished in the early 
part of the seventeenth century, and, although his 
instrument is quite a crude one, it is still extensively 
used in Sweden. The authors rightly draw attention 
to E. Haanel’s book, “‘ On the Location and Exami- 
nation of Magnetic Ore Deposits by Magnetometric 
Measurements,’’ which is, however, largely founded 
on Dahlblom’s work on this subject published in 
1898, or more probably upon the German translation 
of that work by P. Uhlich, published in 1899. The 
authors might with advantage have referred also to 
the chapter on this subject in the seventeenth edition 
of Brough’s well-known Treatise on Mine Sur- 
veying. 

The next two chapters, occupying roughly two- 
fifths of the book, are devoted to electrical and electro- 
magnetic methods, which are very well and very fully 
described, the complex mathematics of the subject 
being put in very simple language, which will probably 
be intelligible even to mining engineers whose mathe- 
matical equipment is not of a very high order. The 
authors have been well advised in placing the 
more mathematical portions of this theory in an 
appendix. 

The next two chapters deal respectively with 
gravitational and seismic methods ; in both of these 
chapters a certain amount of mathematical treatment 
is necessary, but here, again, it is of a rolatively simple 
character. It is unfortunate that in this country the 
education of a mining engineer, even in our univer- 
sities, does not necessarily include either advanced 
physics or advanced mathematics, both of which are 
really required for a thorough grasp of this new appli- 
cation of science. 

The last chapter deals briefly with a number of 
miscellaneous methods and subjects, the most 
important being the sections on radio-active and 
geothermal methods respectively. It is rather difti- 
cult to see why the authors should have included 
in this chapter some notes on diamond drilling. 
They are too brief to be of any use either to the man 
who is familiar with the diamond drill or to the man 
who has never seen one, and they should either be 
very much extended or altogether omitted, the latter 
course being no doubt preferable in such a work as 
the one now before us. Not only is this section prac- 
tically useless, but it also contains inaccurate state- 
ments, such as that ** other core drills are practically 
limited to vertical holes in fairly soft rock.” It would 
appear as though the authors had never heard of the 
chilled shot method of drilling which will drill the 
hardest rock as well as the diamond drill, and by 
which bore-holes, making angles as much as 40 deg. 
off the vertical, can be put down. 

Whilst, therefore, the authors cannot be 
gratulated upon such deviations as they have intro- 
duced from the main subject of their book, they are, 
on the other hand, to be greatly congratulated upon 
the way in which they have dealt with their main 
subject, and it is not too much to say that this work 
will prove of the utmost value to all English mining 
engineers who require a general knowledge of this 
new and important application of physical science, 
whilst it forms at the same time an excellent intro- 
duction to the work for those who propose to devote 
themselves wholly to this fascinating branch of study. 
Possibly it may even serve to give an impetus in the 
latter direction which is sorely needed in this country. 
It is somewhat of a national disgrace that, up to the 
present, the greater part of the geophysical prospect- 
ing that has been done in Great Britain itself has been 
in the hands of foreigners, and it is to works like that 
now before us that we must look to remove this 
national reproach. 


con- 








In Bolivia all useful substances of the mineral kingdom 
belong originally to the State. The soil and subsoil are 
regarded as two distinct parts, the latter extending 
indefinitely in depth. The subsoil is under the dominion 
of the State, which may either abandon it to common use, 
grant it gratuitously to the owner of the soil, or alienate it, 
in return for an annual fee, to any individual or association 
that applies for-it. All minerals are divided into four dis 
tinct classes, as follows :—(1) Veins of any sort of metallic 
substances, like silver, gold, tin, platinum ; metalliferous 
sands found on the surface of untilled lands, in the beds of 
rivers and running waters, and in placers; precious 
stones ; (2) non-metalliferous substances, or the metalloids, 
such as borax, volatile alkali, iodine, alumina, sulphur, 
coal nitrates, and peat; (3) the petroleums and other 
hydrocarbons ; and (4) building and ornamental stones ; 
gypsum, sands, marls, emery, clays and fuller’s earths, 
ochre and other colouring earths ; pyritic, aluminous and 
magnesian earths; salt water wells and pools. Title to 
substances of the first and second classes may be obtained 
by anyone who applies for them in accordance with the 
provisions of the mining code. In the case of coal, how- 
ever, the State holds an exemption of one-fifth in each 
discovery, which is not adjudicable in the ordinary 
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Fabricated Electrical Machines. 


On several occasions within the past eighteen 
months or so we have referred to the progress that 
is being made in the direction of building up the frames 
and other parts of electrical machines with mild steel 
plates. Some of the advantages of the scheme, based 
largely on American practice, were set forth in a 
leading article published in THE ENGINEER of Septem- 
ber 14th of last year; whilst in our Annual Article 
published in January of the present year we illus- 


are eliminated. Fabricated steel structures are 
stronger, more rigid, and lighter than the cast type ; 
in fact, for equal sections subject to bending the 
fabricated steel structure is about three times as 
strong as cast structures, whilst as regards deflection 
the steel plate design is about twice as stiff as the cast 
iron one. 

Obviously, the design is not limited by the use of 
existing patterns. It is possible to fix the thickness 
on the basis of strength, rather than by consideration 
of the best proportions for casting. Owing to the 
difficulty of the casting operation and the danger of 
breakage after casting, it is in many cases impossible 











FiGs. 1 AND 2--BOX AND CLAMPED-UP TYPES 


trated a fabricated alternator frame constructed by 
the British Thomson-Houston Company. There 
seems to be no doubt that the old practice of casting 
the frames, base plates, &c., of electrical machines 
is rapidly dying out, and that the built-up or fabri- 
cated form of construction will shortly be adopted by 
all the large electrical firms. 

Although to many who have not as yet carefully 
investigated the matter it may appear more simple 
to make, say, an alternator frame by pouring molten 
metal into a mould than to make it from steel plates, 
experience shows that the latter practice offers dis- 
tinct advantages. Before a mould can be made it 
is generally necessary to make a pattern, which 
amounts to making the desired part in wood, and 
experience indicates that with modern welding and 
cutting methods it is about as cheap to make the 
part, such as an alternator frame, from steel plate 
as it is to make the wooden pattern. In electrical 
work, it is to be remembered, designs are constantly 
changing, with the result that casting work involves 

















Fics. 3 AND 4 CORE ASSEMBLY 


the construction of many patterns, which, apart from 
being expensive, occupy a good deal of valuable 


space. The fabricated scheme saves the cost of 
moulding. The cost of steel plate per ton is, more- 
over, much less than the cost of cast iron. There is 


always the possibility with iron and steel castings 
of trouble arising owing to cracks and blow-holes, 
but with the fabricated form of construction these 
defects are, of course, absent. Fabricated steel 


frames and other parts can also be made with far 
greater accuracy than castings ; on many fabricated 
machines, in fact, only the feet need be machined. A 
steel plate frame machine can be made in less time 
than a cast iron frame, and the delays that result 
from castings being rejected on account of defects 














OF STATOR FRAMES 


to cast metal as thin as desired; whilst the possi- 
bility of distortion in cooling also imposes limitations 
on the design of castings. While care has to be 
taken in the design and manufacture of welded 
structures tu avoid distortion, owing to the contrac 
tion of the weld on cooling, it is possible to make, 
easily and comparatively cheaply, a large variety of 
steel sections which either alone or combined with 
steel plate can be used to form stationary or rotating 
parts of electrical machines. Machine frames com- 
posed of steel plate offer the advantage that the 
space behind the core is practically free from ribs 
and webs, with the result that there is an unrestricted 
passage for the flow of air, and there is a tendency for 
the machine to run cooler and quieter. 

Stator frames were the first structures to be built 














Fic. 5 FABRICATED WATER WHEEL ALTERNATOR 


by the British Thomson-Houston Company on the 
fabricated principle, and naturally these structures 
were made to resemble as closely as possible cast 
structures. The square corners may not at first 
please purchasers who have long been accustomed to 
the usual rounded corners, but we understand that 
all objections to fabricated frames have now prac- 
tically disappeared. Several types of frames have 
been developed for the various kinds of B.T.H. 
alternating-current machines that are manufactured, 
and they may be divided into two classes, the box 
type shown in Fig. 1 and the clamped-up type, 
Fig. 2. The box type can be built up as a complete 
unit, and then bored and the core can be assembled 
in practically the same way as in the case of a cast 
iron frame. For a machine with a horizontal shaft, 
the box type consists mainly of two web plates, 
which form the vertical sides of the frame. In the 
case of the smaller machines, these web plates are 
cut to the exact size and shape from a rectangular 
steel plate. The plates of larger machines are built 





up of segments, also cut from a rectangular plate, 
and are welded together to give the required size 
and shape. After the web plates have been spaced 
apart to suit the core length, thick wrapper plates are 
welded to the periphery. At intervals on the inside 
of the web plates heavy rectangular cross bars are 
welded, to form stiffening ribs, and the keys which 
transmit the torque from the laminations are held 
in slots cut in these cross bars. Substantial feet, 
made from thick rectangular bars, are welded to the 
web plates, whilst near the top of the frame strong 
lifting bars are welded. The section of such a frame 
made by the British Thomson-Houston Company is 
very similar to that of the firm’s previous cast iron 
frame. The laminations are held in position axially 
by substantial steel tooth supports welded to thick 
plate segments, and in each segment there are bolts 
which extend across the frame behind the punchings. 

For machines that have to be split on the hori- 
zontal or vertical diameter, the box type of frame is 
very suitable. In the clamped-up type of frame, 
the web plates are used to clamp the core. A frame 
without the core, key bars, and clamping bolts is 
shown in Fig. 3, and a partly assembled core in Fig. 4. 
The tooth supports are welded directly to the web 
plates. The core is built up on one flange and then 
clamped by the other flange. Distance pieces of 
channel section are placed at intervals between the side 
plates to which they are fixed by means of fitted bolts. 
These channels prevent distortion and give rigidity 
to the frame. Square cross ribs or key bars hold the 
punchings in position radially, and they are turned at 
the endsand screwed to form clamping bolts. The outer 
wrapper plates are thin sheet covers. If at any time 
the core should be damaged, it is possible to remove 
a side plate and replace the damaged laminations in 
the same way as with the box type of frame. In the 
course of manufacture an advantage of the clamped 
type of frame is that it does not require boring. 

















Fic. 6 WATER TURBINE BEARING BRACKET 


The cross ribs or key bars are fixed in their correct 
radial positions after the core is completely built. 

For vertical water wheel machines only the box 
type of frame is used as the thick outer wrapper plate 
forms, in this case, part of the vertical structure which 
transmitsthe load on the top bearing tothe foundations. 
From Fig. 5, which shows a water wheel alternator, it 
will be seen that thé machine is made almost entirely 
from steel plates, bars, and girders; from Fig. 6 it 
will be perceived that the bearing brackets are made 
from steel I beams and plates. The upper platform 
is made of steel plate and strong interleaved rect- 
angular steel covers are fitted over the ventilating 
openings. For the fabricated stator the fabricated 
protection cap and air or end shield have also been 
developed, a change that has always been desirable. 
Cast iron protection caps were made as thin as it was 
possible to cast them and strong enough to avoid 
fracture in manufacture, but they were unduly heavy 
for their purpose, namely, to protect the windings 
and direct the air. They were, moreover, often broken. 
Steel plates about jin. thick and properly stiffened 
will give all the protection required and are distinctly 
preferable to cast iron. For several years, prior to 
the development of the fabricated frame, the British 
Thomson-Houston Company had made a simple form 
of welded protection cap and later developed the 
punched type of cap, but they were somewhat limited 
in their scope. The first type of fabricated protection 
cap or air shield developed is shown in Fig. 7. Owing 
to the difficulty of making the round corners, this form 
of construction is rather expensive, but it is possible 
by the development of special tools to reduce the cost 
below that of cast iron. The next type developed, 
which lends itself to simple manufacture and 
applicable to machines of all sizes and types, is shown 
in Fig. 8, and for this type a special steel angle bar 
was manufactured. The framework consists of three 
of these angle bars, each rolled and welded into a ring. 
The three rings are spaced apart by means of flats 
or channels welded to them, and steel or aluminium 
panels are bolted to this steel framework. On slow- 
speed induction motors and alternators the circum- 
ferential panels or covers on this framework are 
frequently made of interleaved rectangular steel strip. 


is 





Having made the frame with its protection caps an 
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all-steel structure, attention was then turned to the 
For small machines the construction of 
fabricated base-plates proved to be a fairly simple 


base-plate. 


matter, and a channel or Z bar was found to be a useful 
section from which to form these base-plates. When 
the width is insufficient, pieces of plate can be welded 
on, whilst when exciters or auxiliary machines are 


width comparable with those of a cast iron base. 


Several slow speed B.T.H. alternators have been 


The first B.T.H. machine with a bed-plate of this provided with spiders of the type shown in Fig. 12. 


type was a 6000-kW frequency changer, which proved 
very satisfactory. A bed-plate of this description 
recently constructed is shown in Fig. 14. This type, 
made from broad-flanged I beams, should be com- 
pletely embedded in the concrete ; that is to say, be 

















Fics. 7 AND 8 ALTERNATORS 


coupled to the main machine some form of bracket or 
stool is welded to the channel to carry the smaller 
machine. An example of a small fabricated base- 
plate is shown in Fig. 9. For larger machines the 
section of the channel is too narrow for supporting a 
pedestal or even"a frarne foot, but base-plates can be 

















FiGs.9 AND 10 -BASE PLATES FOR SMALL AND 
MEDIUM SIZED MACHINES 


made with the broad side of the channel on top, as 
shown in Fig. 10. As the lower edge does not form a 
good bearing surface, a strip is welded along it, 
although this adds considerably to the cost. A base- 
plate of this inverted channel type also looks shallow 
as compared with the cast iron type, to which users of 


WITH FABRICATED PROTECTION CAPS 


grouted in up to the top flange, and in designing 
foundations for these base-plates a recess should be 
left in the floor to receive the base-plate., The I beam 
type tends to give a heavy base; the amount of 
welding necessary is small, and probably the saving 
in the cost of welding offsets the extra cost of material. 
For larger machines another type consisting of two 
channels in parallel—see Fig. 15—-has been deve- 
loped, this type being very much lighter than that 
built of I beams, but it involves a good deal of welding. 
In all cases the fabricated base-plate is cheaper than 
the old cast iron type, and more especially so where 
in making the base-plate of steel the cost of the 
pattern has been saved. 

Another development of no small interest in con- 
nection with the building of electrical machines is 
the practice of making fabricated spiders. There 
are several methods of building these spiders, and 
the one adopted depends on whether the spider is 
for an induction motor or a salient-pole synchronous 
machine ; it also depends on the size of the machine 
and its speed. For water-wheel alternators, the speed 
of which is high, several rotor spiders composed of 
tin. plates bolted together to give the required core 
length have been constructed, and a rotor of this type 
is shown in Fig. 11. Before bolting the plates together 
the dovetail slots around the periphery, the ventilat- 
ing holes and hole for the shaft are punched. When 
these spiders were made of cast steel it was frequently 
found on cutting the dovetails that blow-holes existed 
in the rim, particularly where the dovetail came 
opposite an arm, but, needless to say, the possibility 
of meeting with blow-holes has been entirely removed 


The rim is made of rectangular steel bar bent to a 
circular shape, and in this particular case the rim 
is made of two segments welded together. The web 
is of steel plate cut to circular shape by a gas torch, 
whilst the boss is made from stock round steel bar. 
Materials for such spiders can readily be obtained ; 
the time required for construction is much less than 
that taken to make a steel casing, and there is, of 
course, no possibility of meeting with blow-holes. 
The construction of the induction motor rotor 
shown in Fig. 13—is somewhat the same lines. 
The web consists of two plates with distance pieces 
between them, and the rectangular bars shown welded 
to the outer periphery will have dovetails machined in 
them to take B.T.H. patented double dovetail keys 
which hold the laminations securely in position. 

In the design and manufacture of these welded 
or fabricated steel parts, the relative costs of material 
and welding have to be carefully considered. The 

















FiGs. 14 AND 15--BASE PLATES FOR LARGE MACHINES 


plant available for rolling and bending is also 
important factor in the design. It 
have two forms of steel construction, both equally 
suitable ; in one case, the cost of material is low, but 
the cost of cutting, bending and welding is high. In 
the other case the cost of material is high, but that 
of welding is low. The best design should have the 
lowest combination of material and welding. Another 
fact to be considered is that, for rotating machinery, 
the frames, spiders and other parts all have a round 
form, whereas plates obtained from the steel rolling 
mill are of square or rectangular form. To keep 
down the cost it is essential to design the parts so 
that use can be made of the rectangular plate to the 
fullest extent. 

The saving in cost of the fabricated steel construc- 
tion over the cast iron construction varies consider- 
ably with the size of the machine ; generally speaking, 
the larger the machine the greater is the saving. If 
a pattern of the required part has not already been 
constructed, then the saving in the cost of the pattern 
is an important factor in favour of the fabricated 
steel form of construction. Even patterns 
exist they frequently require modification to make 


an 
is possible to 


when 




















Fics. 11 - 


electrical machines have grown accustomed, although 
if completely grouted in there does not appear to be 
any reason why all base-plates should not be reduced 
to this depth when made in steel. For the very large 
machines it was felt. however, that a deep and wide 
steel section was desirable, especially as it was possible 
to obtain broad flanged I beams having a height and 


13.-FABRICATED ALTERNATOR AND 


by the use of }in. plates. As it is not possible to 


obtain plates of greater width than 10ft., this form 
of construction is limited to rotors 10ft. in diameter. 
This is also about the limit from the point of view 
of economy, as beyond this size it is cheaper to use a 
spider with arms and a rim built up of segmental plates 
bolted together. 


INDUCTION MOTOR ROTORS 


them suit the particular job in hand, and the cost 
of these modifications is generally very considerable. 

The fabricated form of construction is applicable 
to a large variety of parts, besides the large parts 
common to most types of alternating-current machi- 
nery, such as rotor flanges, brackets for supporting 
the windings, brush gear supports, and covers of 
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various types. The British Thomson-Houston Cosn- 
pany has constructed many fabricated alternating- 
current machines down to 8}in. inside frame diameter, 
the frames, spiders, and shields being of welded con- 
struction. The rate at which the development of 
fabricated machines has taken place has been very 
remarkable. In a period of less than three years 
castings for large alternating-current machines have 
been almost entirely superseded by fabricated steel 
plate. structures, and in this country the British 
Thomson-Houston Company has taken a leading 
part in the development. 








The International Relationship of 
Minerals.* 


Sir THOMAS HOLLAND, K.C.S.L., 
LL.D., D.Se., F.R.S. 


By K.C.LE,, 


Wrrnu knowledge of the shortcomings which were felt 
during the war, in variety as well as quantity of metals, 
it was natural immediately after to review our resources, 
with the object in view of obtaining security for the future. 
But events have since developed rapidly, both in inter- 
national relationships and in mineral technology. The 
evolution of metallurgy during the present century and 
the developments in mining on which metallurgy depend 
have placed new and rigid limitations on a nation’s ability 
to undertake and maintain a war ; consequently the control 
of the mineral industries may be made an insurance for 
peace. Let us first consider briefly how these circum- 
stances have arisen, how each country has passed from 
the stage of being self-contained in variety of essential 
products to the most recent of all developments, the change 
to large-scale production that has tended to the concen- 
tration of the mineral and metal industries to certain 
specially favoured regions which will hold the position of 
dominance for several generations to come. 

Compared with this economic application of observa- 
tional science, the later inventions, which seem so impor- 
tant to us—explosives, printing, the steam engine—were 
but minor incidents in the evolution of civilised activities. 
Previous uncertainty regarding the supply of the products 
of the chase, and the dangers which were necessarily 
attached to the collection of berries and edible roots in 
the jungle, became less important to the family man when 
it was found possible to raise food supplies nearer home. 
This discovery was thus not one of merely material 
advantage ; for it necessarily led to the idea of storage, 
and so opened up a new mental outlook for primitive man. 

The mineralogist and the metallurgist were perhaps 
before the farmer among those earliest research workers 
in applied but they were small folk, mere 
specialists in science. They have obtained a place of 
undue prominence in the minds of our modern students 
because of the adoption of their products for purposes of 
terminology in our conventional time-scale for those ages 
that preceded history. But this is due merely to the dura- 
bility of implements as index “ fossils,”’ and is in no sense 
a certain indication of their political and industrial 
importance. 

And then afterwards, long afterwards—indeed, up to 
historically recent times—national boundaries became 
extended or were fought for, but still mainly because 
agricultural products in some form were a necessity for 
the maintenance of communal life. Agricul- 
tural products, therefore, until recently dominated the 
political ambitions of national units. Whether, and to 
what extent, the possession and use of mineral resources 
may now modify that dominant spirit is the principal 
question to which I wish to invite your attention this 
evening. 

The recognition of agriculture as a leading inspiration 
for acquiring and holding territory has been modified 
occasionally by “ gold rushes” into lands previously 
unoccupied, but they have generally had a temporary, 
often a relatively small, importance. The “ gold fever ” 
may be what our lighter species of newspaper calls 
*‘ dramatic,” but a fever is a short item in the life of a 
healthy man ; heat waves do not make climates. Possibly 
our school children are still told that Australia is noted 
for its goldfields, but the whole of the gold produced there 
since its discovery in 1851 is less in value than that of 
three years’ output of Australian agriculture. 

Even here in South Africa, which produces half the 
world’s supply of gold, the value of the metal is still less 
than that of the pastoral and agricultural products. It is 
true that gold and diamonds introduced temporary 
diversions in the political expansion of South Africa, but 
the dominant interests of the Union are still determined 
by the boer-plaas and the weiveld. 

* . * 


science ; 


The discovery and colonisation of a continent are not 
the only ways in which the lure of gold has often brought 
results more valuable than the metal itself. The efforts of 
philosophers from the time of the Alexandrian Greeks in 
trying to transmute the base metals into gold resulted in 
accumulating the raw materials with which Paracelsus 
laid the foundations of a new chemistry. 

Metals, we know, have been used since early times for 
simple implements and weapons, but it was not until the 
ndustrial revolution in Great Britain that the mechanisa- 
tion of industries led to any considerable development of 
our mineral resources, first slowly and with a limited 
range of products, then on a large scale and with an 
extended variety. 

But to distinguish clearly cause from effect is not 
always simple. We were told at school of the remarkable 
series of inventors who laid the foundation of the textile 
industries in the North of England, and of the timely 
invention of the steam engine; its application to mine 
pumping; the successive construction of the steamer 
and the locomotive; the production of gas from coal. 
But the close association of ore, fuel and flux made it 
possible, not only to improve machinery, but to increase 
tacilities for the transport of raw materials and their 
products. When Josiah Wedgwood obtained his inspira- 
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tion from the remains of Greek art, then being unearthed 
from the ancient graves of Campania, he first turned to 
account the raw materials of his native county of Stafford- 
shire, and then promoted canal and road construction to 
introduce the china clay from Cornwall. 

It is obvious that the growth, if not with equal certainty 
the origin of the industrial revolution was due to the close 
association of suitable minerals in England. It was 
because non-phosphoric ores were still available that, at a 
later stage, Bessemer was able to give that new impetus 
which increased the lead of the English steel maker ; 
and so, when Thomas and Gilchrist came still later, with 
their invention of a basic process applicable to pig iron 
made from phosphoric ores, their invention fell on barren 
soil in Britain. The new process, however, found applica- 
tions elsewhere, and, instead of adding to the stability of 
the English steel industry, it gave the United States the 
very tonic they required, whilst the industrialists of Ger- 
many found the opportunity of developing the enormous 
phosphoric ore deposits of Alsace-Larraine, which had 
been borrowed from France eight years before. And so 
it was through the genius of Sidney Gilchrist Thomas, 
and his cousin, Percy Carlyle Gilchrist, that Germany was 
enabled in 1914 to try the fortune of war. 

* * * . 


For the first half-century after the industrial revolution, 
Great Britain was able to raise its own_relatively small 
requirements of iron as well as of the other metals that 
consequently came into wider use—copper, zinc, lead and 
tin. The rapid expansion in steel production which followed 
Bessemer’s announcement of his invention at the Chelten- 
ham meeting of the British Association in 1856 brought 
with it the necessity of going further afield for the accessory 
ores and for further supplies of non-phosphoric iron ores. 

The next important step in metallurgical advance came 
in 1888, when Sir Robert Hadfield produced his special 
manganese steel, for this led to the production of other 
ferro-alloys, and so extended our requirements in com- 
mercial quantities of metals which were previously of 
interest mainly in the laboratory—vanadium, tungsten, 
molybdenum, aluminium, chromium, cobalt and nickel. 
The adoption of alloys, especially the ferro-alloys, at the 
end of the last century opened up a new period in the 
newly established mineral era of the world’s history ; for, 
beside the increase in the quantity of the commoner base 
metals which were wanted for the growing industries of 
Great Britain, it was necessary now to look further afield 
for supplies of those metals that had hitherto been regarded 
as rare in quantity and nominal in value. 

The country in which the industrial revolution origin- 
ated and gathered momentum, because of the close asso- 
ciation of a few base metals, could no longer live on its 
own raw materials, and never again will do so. Even in 
peace time Great Britain alone consumes twice as much 
copper and just as much lead as the whole Empire pro- 
duces. Meanwhile developments had occurred elsewhere, 
notably in Germany and in the United States, where the 
Thomas-Gilchrist process also had stimulated expansion. 
Thus, by the beginning of the twentieth century the indus- 
trial activities of the world had entered a new phase, 
which was characterised, if not yet dominated, by the 
necessity for minerals to maintain the expanding arts of 
peace. 

From this time on no nation could be self-contained ; a 
new era of international dependence was inaugurated, but 
the extent and the significance of the change was not con- 
sciously realised by our public leaders until 1914, when it 
was found that the developments of peace had funda- 


mentally changed the requirements for war. 
7 > * > al 


The political boundaries of the nations, originally 
delimitated on considerations dominantly agricultural in 
origin, have now no natural relation to the distribution of 
their minerals, which are nevertheless essential for the 
maintenance of industries in peace time as well as for the 
requirements of defence. If minerals are essential 
for the maintenance of our new civilisation, they are, 
according to the testimony of archeology and history, 
worth fighting for; and if, according to the bad habits 
which we have inherited from our Tertiary ancestors, they 
are worth fighting for, their effective control under our 
reformed ideas of civilisation should be made an insurance 
for peace. In so attempting to correlate the facts of 
mineral distribution with questions of public policy, there 
is no danger of introducing matters controversial ; every- 
one here must agree on two things, namely, our desire and 
even hope for international peace, and consequently the 
necessity of surveying the mineral situation as develop- 
ments in technological science change the configuration 
of the economic world. 

Since the industrial revolution in Great Britain the 
increase of mechanisation and consequent consumption of 
metals has been accelerated with each decade. It is not 
necessary to quote the statistical returns available for 
estimating the rate of this acceleration, for it can be 
expressed in a single. sentence which justifies the serious 
consideration of every political economist: during the 
first quarter of this present century alone the world has 
exploited and consumed more of its mineral resources than 
in all its previous history, back to the time when Eolithic 
man first shaped a flint to increase his efficiency as a 
hunter. 

* * . . * 

I have elsewheret made estimates of the quantities 
of metals stored in that part of the outer film of the earth’s 
crust which may be regarded as reasonably accessible to 
the miner. The actual figures in billions of tons convey no 
precise mental impression to us, and need not be quoted 
here, but certain of the outstanding conclusions have a 
bearing on our present line of argument. The first feature 
of surprising interest to the man in the street is perhaps 
the relative abundance of those metals with which he is 
familiar in the Arts—copper, lead, tin, zinc and nickel. 
Nickel, in spite of its price and limited use, is twice as 
abundant as copper, five times as abundant as zinc, ten times 
as abundant as lead, and from fifty to one hundred times as 
abundant as tin. There are, indeed, among the so-called 
rare metals some which are distinctly more abundant than 
lead, although this is the cheapest of the lot in price, and 
is consumed at the rate of over a million tons a year. 

And so one gets at once an indication of two important 
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features. First, the miner works only those deposits 

in which the metal is concentrated sufficiently to make 

their exploitation a profitable business; and secondly, 

the metalliferous ores vary greatly in the completeness 

with which they have been concentrated in special places 

to form workable ore-deposits. 
. . 7 . * 

Before discussing more precisely the significance of this 
and similar facts on the question of international relation- 
ships, let us consider for a moment the nature of our 
exploitation methods. Metalliferous ores vary in their 
degrees of concentration, and therefore in their suitability 
for working ; but, as the result of estimates made for a 
few common metals, we shall not be far from the average 
in assuming that we shall never recover more than about 
one-millionth of the total that lies within workable distance 
from the surface of our accessible dry land, And another 
conclusion, based on a similar group of calculations, shows 
that our greatest total tonn are not contained in the 
rich deposits, but in those of low-grade. 

It follows, therefore, that every advance in metallurgical 
science and in mining technology that makes it possible 
to work our low-grade ores adds appreciably to the actuarial 
value of civilisation ; for our mineral resources can be 
worked once and once only in the history of the world, 
and when our supplies of metalliferous ores approach 
exhaustion, civilisation such as we have now developed 
during the last century must come to an ond. 

> od a . 


Mechanisation carries with it in general a tendency to 
limit operations to the larger deposits, with the concurrent 
neglect of those propositions which are widely scattered 
over the earth, and, though individually small, represent 
in the aggregate a serious section of our limited resources. 
And so our operations in mining, with the family of indus- 
tries dependent on minerals, tend more and more to be 
restricted to a few special regions, where work can be done 
on a large scale. 

So now, with this thumb-nail sketch of the way in which 
the new mineral era is developing, we are free to examine 
more closely the influence which this change in the con- 
figuration of the industrial world is likely to have on inter- 
national relationships. 

In the first place, it becomes obvious that no single 
country, not even the United States, is self-contained, 
whether for the requirements of peace or for the necessities 
of war. Not even the more scattered sections of the earth 
that are politically united to form the British Empire 
contain the full ‘variety of those minerals that are the 
essential raw materials of our established activities. { 
Between them these two—the British Empire and the 
United States—produce over two-thirds of the 2000 million 
tons of mineral that the world now consumes annually. 
Each of them has more than it wants of some minerals ; 
but, in order to obtain its own requirements at economic 
rates, each finds it necessary to sell its surplus output to 
other nations. Each produces less than it wants of some 
minerals, and so must obtain supplies from other nations 
to keep its industries alive. Each of them is practically 
devoid of a few but not always the same minerals, which, 
though relatively small in quantity, are none the less 
essential links in the chain of industrial operations. Even 
if these two could “ pool "’ their resources they would still 
be compelled to obtain from other nations the residual 
few. 

Thus the international exchange of minerals is an inevit- 
able consequence of our new civilisation; and the cry 
for freedom of movement, for the “‘ open door ” and for 
equal opportunity for development comes into conflict 
with the unqualified formula of “ self-determination.” 
Whatever may have been possible before the industrial 
revolution, when the mineral industry merely contributed 
to the simple wants of agriculture, when most national 
units were self-contained, the formula of “ self-deter- 
mination " has come too late in the world’s history to do 
good without a more than consequent amount of harm. 
We cannot even live now without the free interchange of 
our minerals for those of other nations ; in the name of 
civilisation we dare not go to war. 

* * bal * > 

Primitive workers in various lands have opened up to 
relatively shallow depths rich but small deposits of other 
ores, and in Eastern countries especially, where forms of 
civilisation extend far back into history, the numerous 
and widespread “old workings” have given rise to 
travellers’ impressions of great mineral wealth. But low- 
grade deposits that the ancient miner could not utilise 
are now opened by up mechanical methods on a large 
scale ; and, on the other hand, what satisfied the primitive 
metallurgist in abundance would be of little use to the 
modern furnace. 

We have now to revalue the tales of travellers which 
have had a dangerous influence on those who have directed 
the course of international competition ; we have to strike 
out of consideration the integers of the primitive worker 
to whom a tonnage would form a mere decimal point 
in the unit ; we have to realise that our mid- 
Victorian standards of metal production are gone for ever, 
and that the comforting after-war formula of “ back to 
normal ” is merely a hypnotic to conceal the uncom- 
fortable, one might say regrettable, d ic conditions 
which have since developed at a speed that is not suffi- 
ciently recognised within our Empire. 

It is now misleading to speak of the wide distribution 
of minerals within a country as we could have done some 
fifteen years ago; we must now rule out the smaller 


t For purposes of reference I give a list of minerals, showing 
how the resources of the British Empire, so far as our present 
information goes, can be relied on. This list has been kindly 
revised by Mr. T. Crook, of the Imperial Institute. __ 

1. Those for which the World now Depends Mainly on the 
Empire.— Asbestos, china clay, chromite, diamonds, gold, mica, 
monazite, nickel and strontium. 

2. Those of which we have Enough and to Spare.——Arsenic, 
cadmium, cobalt, coal, fluorspar, fuller’s earth, graphite, gypsum, 
lead, manganese, salt, silver, tin and zinc. 

3. Those in which we could be Self-contained if gee - 
Bauxite, barium minerals, felspar, iron ore, magnesite, molyb- 
denum, platinum, tale, tungsten and vanadium. _ 

4. Those for which we are now Dependent on Outside Sources. 
Antimony, bismuth, borates, om Sa, phosphates, 
potash, pyrites, quicksilver, sulphur radium. > 

A co nding list for the United States was prepared in 
1925 by a Committee under the chairmanship of Professor C. K. 
Leith, and published under the joint authority of the two Mining 
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deposits, and so form a new picture composed of those 
concentrations that are on a scale sufficient to support 
modern metallurgical units. 

. . * 


Exploratory work by mining geologists tends more and 
more to show that the essential mineral products are far 
from evenly distributed over the land areas of the world. 
Western Europe and North America have an undue share 
of those deposits that can be worked on a large scale, and 
it is the large-scale movement that marks the specialised 
character of the new industrialism. Anglo - Saxon 
character would have found limited scope for its energy 
but for the fact that nine-tenths of the coal, two-thirds of 
the copper, and as much as 98 per cent. of the iron ore 
consumed by the world come from the countries that border 
the North Atlantic. Dr. Wegener might like to add this 
fact to the data on which he has based his theory of drifting 
continental fragments. 

The industrial revolution, which began in Great Britain, 
has always been recognised as a dominant phase in western 
civilisation, but it is now assuming a new character. It 
spread first to the western countries of Europe, and de- 
veloped there because of the favourable conditions of 
mineral resources, but the force of the movement faded 
out towards the Slavic East and the Latin South ; 
mechanical industries of Italy are based on imported scrap. 
When the new industries became transplanted west of the 
Atlantic the natural conditions which originally favoured 
Great Britain were found to be reproduced on a larger 
scale. 


Thus, in these two main areas, separated by the Atlantic | 


Ocean, a family of industries based on mineral resources 
has arisen to dominate the world; for no similar area, 
so far as our geological information tends to show, seems 
to combine the essential features in any other part of the 
world. Other parts of the world will continue to supply 
minor accessories ; and the isolated basic industries asso- 
ciated with coal and iron will supply local needs on a rela- 
tively small scale. But political control, which follows 
industrial dominance, must lie with the countries that 
border the North Atlantic. 

It is only in this region that there is any approach to 
the state of being self-contained. And yet since the war 
there has arisen, first in Europe and then by imitation in 
Asia, a degree of national exclusiveness more pronounced 


than any which marked international relations before | 


1914. Each small political unit has become vaguely con- 


the | 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


* DITCH-MAKING MACHINES.” 


Sin,—We refer to your publication of June 28th, page 
712, describing a ditch-making machine. Apparently 
some member of your staff had the opportunity of inspect- 
ing at work a new machine designed by John Fowler and 
Co:, Leeds, and we take exception to the following sentence 
in your correspondents article : 


“The cost of excavation with the Fowler machine 
works out, we understand, at just over Id. per cubic 
yard, as compared with 5jd. if a dragline excavator 
is used, and about 7d. for an elevating grader.” 

The cost of excavating small canals or ditches with 
modern dragline excavators, such as those manufactured 
by Bucyrus-Erie Company, is generally less than half 
the amount stated in the sentence quoted above. 
| We shall be glad to show you the official records pub- 
| lished by Government officials on the Lloyds Barrage and 
(Canal Construction Project, Sukkur, India, proving our 
' 





assertion. 
Bucyrus-Exite Company, Ltd. 
By E. 


London, August 15th. 


| 
| wo 
8S. Everirr. 


SINGLE LINES AND RAILWAY ACCIDENTS, 


Sir,—At first sight the state of affairs revealed in your 
leading article, namely, that the percentage of accidents 
on single lines is only six, while that of the mileage is 
thirty-seven, is very striking. But a very important 
factor has been left out of account, viz., train-mileage. 
That would be the only fair basis of calculation, since on 
| a large proportion of the single lines there are only a few 
trains a day. 


Cc. F. Dexspy MARSHALL. 


Guildford, August 17th 


scious of the value of minerals, and has shown a tendency | 


to conserve its resources for national exploitation on the 
assumption that they add appreciably to military security. 

There is, however, no such thing now as equality of 
nations in mineral resources ; “‘ self-determination " and 
the “ closed door" are misleading guides to the smaller 
nations. Political control may hamper, but cannot stem, 
the current of the new industrialisation ; commercial and 
industrial integrations are stretching across political 
boundary-lines ; and the demand for the interchange of 
mineral products will be satisfied in spite of fiscal barriers. 








SIXTY YEARS AGO. 


Tue Tower Subway, a tunnel for foot passengers, 
extending beneath the Thames from a point near the 
Tower to a point near Tooley-street on the south side of 
the river, was opened in 1870, but has been closed for a 
long time. Its construction sixty years ago excited much 
attention among engineers and is interesting historically 
because it was the first tunnel to be driven with a shield 
of the Greathead type—that is to say, with a shield movable 
in one piece—and the first tunnel to be built with a cast 
iron lining and a grout filling behind the lining. The 
construction of the subway was originally promoted by 
Mr. P. W. Barlow, sen., who in 1864 had taken out a patent 
for a shield which was to be moved forward in one piece 
by means of screws. In 1868 Mr. Barlow patented an 
improved shield designed to increase the chances of 
rescuing the workers should an inrush of water occur. 
When, however, the construction of the Tower Subway 
was undertaken, Greathead took over the contract and 
devised all the plant and equipment for the work, including 
the shield. The Greathead shield, as used for the con- 
struction of the subway, bore, it has been said, a greater 
resemblance to a design patented in 1818 by M. I. Brunel 
than did the actual shield used by Brunel in the con- 
struction of the Thames Tunnel which was begun in 1825, 
re-begun in 1835, and completed in 1843. In our issue of 
August 20th, 1869, we briefly reported the proceedings at 
the half-yearly meeting of the Tower Subway Company. 
At that date 866ft. out of the total of 1320ft. had been 
successfully tunnelled and work was progressing at the 
unprecedented rate of 9ft. per day. So far £7523 had been 
expended on the scheme, and it was pro to raise a 
further £4000 of capital to enable the work to be completed. 
The tunnel lining had an external diameter of 7ft. 1jin. 
and left a space of lin. all round between its external 
surface and the hole in the clay formed by the shield. 
This space was filled by pumping into it blue lias lime, 
which not only quickly solidified, but, it was held, would 
form a good preservative for the cast iron lining. The 
grouting was injected into the space by means of a hand 
syringe. The grouting process eventually proved unsatis- 
factory because the limited amount of pressure that could 
be applied and the necessity for making the grout suffi- 
ciently fluid to pass through the syringe prevented the 
formation of a complete envelope of cement round the 
outside of the lining. 








AccORDING to the Inter-State Commerce Commission's 
accident bulletin for the calendar year 1928, the railways 
of the United States are maintaining their better record 
as to railway accidents. During the year 1925 there were 
83 passengers killed in train accidents and in 1926 there 
were 79, but in 1927 there were only 10, and last year the 
number was 16. The number of servants killed in train 
accidents, whilst better than it was, does not show so great 
an improvement. The figures under that heading were :— 








Canadian Engineering News. 
(from our own Correspondent.) 
Diesel-Engined Vessel for Great Lakes. 


Competition in the Great Lakes and the St. 
Lawrence grain trade is responsible for the construction 
and operation of more economical and efficient ships. A 
most interesting development is seen in the design of a 
Diesel-engined vessel capable of transporting 100,000 
bushels of wheat on a 14ft. draught through the canals, 
thereby exceeding the capacity of any other craft on the 
route by a matter of 5000 bushels. The Canada Steam- 
ship Lines are having this boat built by the Davie Ship- 
building Company at Lauzon, Quebec. With the excep- 
tion of several small barges fitted with internal-combustion 
engines, which were operated on the St. Lawrence route 
last year, all lake boats now engaged in the grain trade 
are propelled by steam engines that take up a large propor- 
tion of the accommodation. It is believed that the weight 
of these vessels can be reduced by the installation of Diesel 
engines that take up less space, and the experiment of the 
C.S.L. will be watched by shipowners and engineers with 
considerable interest. ‘The company has ordered an eight- 
cylinder Bessemer Diesel engine for this new vessel, which 
is now known solely as “‘ Hull 503.” Three auxiliary 
Bessemer Diesel engines, each of 75 horse-power,. will also 
be installed. The dimensions of the new boat are :—Length 
between perpendiculars, 252ft. ; beam, 43ft. ; and moulded 
depth, 20ft. 6in. 


Chignecto Canal Project Revived. 


Steps have been taken recently to reawaken 
interest in the project of cutting a canal through the 
Isthmus of Chignecto, which connects the provinces of 
Nova Scotia and New Brunswick. This canal would form 
a link between the Bay of Fundy and the Atlantic Ocean. 
The subject has been very much to the fore during the 
last few months, and men of influence and position in the 
Maritime provinces have united in the request that the 
Federal Government take the work in hand. Supporters 
of the idea have been pointing out that the construction 
of the canal will mean a great decrease in the distance 
between Europe and Maritime and New England ports, 
as well as encouraging the development of ocean-borne 
traffic between ports on the St. Lawrence and the United 
States Atlantic Coast, as it would do away with the neces- 
sity of passing along the south shore of Nova Scotia. The 
result of these representations is seen in the fact that a 
party of engineers has been delegated by the Government 
to make a survey of the site. Their efforts at present 
are to be centred on the eastern side of the Isthmus at 
Baie Verte, which is the approach from Northumberland 
Straits, and where the rise and fall of the tide enter most 
intimately into the project. Old surveys and their results, 
carried out more than fifty years ago, are available for 
checking purposes, all of which were compiled at the time 
when decision was being made as to whether a canal or a 


able. Estimates have placed the cost of the scheme, 
roughly, at some 7,000,000 dollars. 


Growth of Manufacturing in Western Canada. 


An illuminating picture of the growth of manu- 
facturing in Western Canada is presented by the Dominion 
Bureau of Statistics in a report on “‘ Manufactures of the 
Prairie Provinces, 1927." This report, just issued, points 
out that the capital invested in manufacturing in the 
Province of Manitoba increased in 1927 to the extent of 
23,927,123 dollars, while the number of plants reporting 





232 in 1925, 190 in 1926, 194 in 1927, and 138 in 1928. 





increased by 62 to a total of 859. In Saskatchewan there 


ship railway across the Isthmus would be the most advis- | 





was an increase of 4,444,188 dollars in capital, and the 
number of establishments at 721 shows an. advance of 
47. In Alberta, capital increased by 9.196.444 dollars, 
and plants by 27 to a total of 776. These figures indicate 
that for the three prairie provinces the investment of 
capital in manufacturing increased during the year by 
37,567,755 dollars, while the number of plants reporting 
increased by 136 to a total of 2356. As at December 31st, 
1927, the invested capital in manufacturing was :—Mani 
toba, 151,373,047 dollars; Saskatchewan, 38,387,245 
dollars ; Alberta, 81,664,730 dollars. Total for the prairie 
provinces, 271,425,025 dollars, as against 233,857,270 
dollars in the previous year. As for the value of produc- 
tion, the statistics show that the gross value of products 
of manufacturing in Manitoba increased by 9,371,226 
dollars to a total of 142,089,678 dollars for the calendar 
year 1927. In Saskatchewan there was an increase of 
5,072,584 dollars to a value for the year of 52,180,681 
dollars, and in Alberta an increase of 1,561,686 dollars to 
a gross value of production of 84,987,317 dollars. The total 
value of production in the three prairie provinces adds up 
to 279,257,676 dollavs, as compared with 263,252,180 
dollars in the preceding year. Substracting the cost of 
materials, the net value of production was 116,970,862 
dollars for 1927, an increase over the preceding year of 
7,673,778 dollars. 








THE FAILURE OF AIRCRAFT ENGINES. 


FoLLowine her first successful double voyage across 
the Atlantic, the German airship “Graf Zeppelin” on 
May 16th left Friedrichshafen a second time for Lake- 
hurst. After a flight which carried her as far as Saragossa, 
engine trouble developed, and it was decided to abandon 
the attempt and to return home. When passing over the 
Rhéne Valley the vessel was further crippled by additional 
failures in her engine equipment, ond after a period of 
some peril was landed at Cuers, near Toulon. Fresh 
engines were dispatched from Germany, and in the course 
of a few days the airship was brought safely back to 
Friedrichshafen. The engine failures were produced by 
the fracturing of the crank shafts and were directly attri- 
butable, according to a statement made, or reported to 
have been made, at the time by Dr. Eckener, her designer 
and navigator, to improvements which had been intro 
duced in the Maybach engines with which the airship 
performed her first successful voyage. The improvements 
referred to consisted, we understand, of fitting the engines 
with superchargers and had previously been tested on 
flights to Vienna and over the Mediterranean. Writing 
in our issue of May 24th, we said that the facts of the case 
strongly suggested that the crank shafts failed from fatigue, 
resulting from torsional vibration. That supposition is 
now confirmed by an official statement issued by the 
Zeppelin Company and the makers of the Maybach engines. 
An investigation was conducted at the German Testing 
Institute for Aircraft at Berlin. With the assistance of a 
Geiger torsiograph, it was discovered that when the 
rigidity of the crank shaft coupling was adjusted to a 
certain value, torsional oscillation of the crank shaft 
occurred at the regular working speed of the engine. It 
was demonstrated that a relatively small alteration in the 
rigidity of the coupling made previously to the second 
flight had been sufficient to bring the critical speed within 
the range of the working speed. If this conclusion 
correct—and those responsible for it are positive that they 
are right—it would seem to be very desirable carefully to 
investigate the effect of apparently small alterations on 
the critical speed for torsional oscillation in aircraft engines. 


Is 
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The “Railplane” System of 
Transport. 


Ow the occasion of the meetings of the British Associa- 
tion, held in Glasgow in September last year, many engi- 
neers and scientists found interest in the George Bennie 
** Railplane ” system of transport which was demonstrated 
by the inventor by means of a large-scale model installation 
erected in the offices of the company at 276, St. Vincent- 
street. Interest in this proposed system of transport and 
its possible development has been renewed by the con- 
struction of a car and 426ft. of track for a full-scale test 
over the London and North-Eastern Railway Company's 
track at Milngavie, near Glasgow. We recently had an 
opportunity of inspecting the nose pieces of the car and 
the car suspension bogies under construction, and of 
acquainting ourselves with other details by means of 
drawings and model demonstrations. 

The above engraving, which shows the model car and 











at a given speed the effect will not be detrimental to the 
drive, as it would be in a car driven by adhesion. The 
system of hand and electrically controlled brakes which 
grip the rail top and bottom, so that the wheels themselves 
run free when decelerating, is claimed to be novel, and 
definitely to avoid the harmful effect of flats on the 
wheel surface and unequal wear arising from friction 
caused by surface braking. The bogie, as shown below, 
consists of a central suspension member which is attached 
by laminated springs to the two-wheel bogie carriage. 
Eight shock absorbers which are designed to assist in 
the smooth running of the car are employed. The wheels 


themselves run on roller bearings and embody the Bennie | 


patented silent wheel construction, which comprises an 
annular ring of rubber interposed between the hub casting 
and the tire. Automatic electric signalling, which is com- 
bined with a magnetic control for braking, is fitted. 
According to estimates which have been prepared by 
Mr. George Bennie, a double-track “ Railplane "’ system 
can be constructed at from £17,000 to £19,000 per mile, 











ONE OF THE CAR 


the overhead construction with the normal railway track 
underneath it, together with the more detailed view of 
the suspension bogie, serve to illustrate the essential 
features of the system. In the opinion of Mr. George 
Bennie, the solution of the traffic problem lies in separating 
the fast-moving traffic from the slow-moving traffic ; that 
is, removing the passenger traffic from the railways and 
thus leaving the railways free for uninterrupted high-speed 
goods traffic. Where desirable, roads could, he maintains, 
be dealt with in the same manner. 

As the illustrations show, the elevated track is placed at 
a convenient height above the road or railway, with sup- 
porting trestles at frequent intervals. The car is of a light 
rigid construction. It is supported by two laminated spring 
bogies from the upper rail, and is guided below in two sets 
of roller bearing wheels. The drive is by tractor and pusher 
propellers—specially designed for the conditions—which 
may either be electrically operated or worked by an internal 
combustion engine. The inventor points out that the car 
is not designed to be driven by adhesion and is solely 
dependent on airscrews, so that should there be any varia- 
tion in the tension of the laminated springs while travelling 











SUSPENSION BOGIES 


according to traffic considerations and local conditions. 
These figures, he urges, compare very favourably with the 
actual cost of ordinary steam or electric double-track 
construction, either for main line or rural services, while 
they are much below the cost of either elevated or under- 
ground railways of the usual electric track type. 

By constructing a 426ft. length of ‘‘ Railplane ” track at 
Milngavie, with a full-size electrically driven car, it will be 
possible to demonstrate the whole of the system and its 
applications. Complete static tests and tests of the control 
gear are to be carried out to confirm the technical data 
on which the claims are based. 

The car itself has been constructed by the Arrol-Johnston 
and Aster Engineering Company, Ltd., of Dumfries, 
while the steel work for the overhead girders and their 
supporting trestles has been made by the Tees Side Bridge 
and Engineering Works, Ltd., of Middlesbrough. This over- 
head construction is, we understand, now being assembled 
and erected on already prepared foundations. The nose 
ends of the cars and also the suspension bogies shown 
above are now completed and were built by the Mirrlees 
Watson Company, Ltd., of Glasgow. The two motors 


driving the airscrews have been specially designed by 
Laurence, Scott and Electromotors, Ltd., of Norwich. 
Their output is 60 B.H.P. at 1200 r.p.m. on a one-hour 
rating. Over half a minute they are designed to give a 
total output of 240 B.H.P. at 1800 r.p.m. By reversing 
the airscrews the car can, it is asserted, be brought to a 
standstill from full speed without the slightest jar being 
felt. The special airscrews have been designed by Air- 
screws, Ltd., of Weybridge, while the automatic signalling 
and braking system will be carried out by Tyer and Co., 
Ltd., of Dulwich. Electric power will be supplied by the 
Glasgow Corporation Tramways, by arrangement with the 
Clyde Valley Electrical Power Company, Ltd., of Glasgow. 
The complete installation will, it is hoped, be in operation 
before the end of the present year. 

We understand that Mr. Bennie has recently obtained 
the approval of the Blackpool Corporation for the con- 
struction of a “ Railplane’’ system and a road bridge 
with which to connect the towns of Blackpool and South 
port over the river Ribble by way of Guides House and 
Hesketh Bank. Other developments are planned in 
Ireland, while negotiations are in progress concerning 
several schemes abroad. 











| 
South African Engineering Notes. 


Electrical Development at Port Elizabeth. 


The urgent necessity for providing additional 
plant to meet the commitments of the Port Elizabeth 
Town Council for power supply, which already total 
9750 kW, has been impressed upon the Council by its 
| electrical engineer, and to this end specifications have 
| recently been issued calling for tenders for the supply of 
a 10,000-kW or, alternatively, a 12,500-kW turbo-alter- 
nator, with condensing equipment, a further water-tube 
boiler of similar rating to that already on order, and a 
50-ton crane. Present indications point to the possibility 
of the whole of the additional output thus made available 
being booked by or even before the time the plant will be 
|in commission. It is doubtful if any other town in the 
| Union could show such rapid development of its electrical 
undertaking as is being experienced at Port Elizabeth 
at the present time. A typical daily load curve of May 
29th, 1929, shows an average increased load of 29-6 por 
cent. above a similar daily load curve of March 6th, 1929. 
The increase in ordinary municipal load for the first 4} 
months of the present year was already 2} times the figure 
estimated for the whole year, similarly the applications 
for power supply in the New Brighton industrial area of 
the town is already nearly four times the estimated figure 
for the whole of the year. 


Radium in 8.W. Africa. 


A company in of formation with 
| capital of 5,000,000 dollars (£1,000,000), half of which will 
be American and the other half British, for recovering 
radium from ore to be mined in the Union. The company 
is being promoted by an American financier, Mr. J. A 
Marcus, and a Johannesburg citizen, Mr. Charles Reeb. 
In order to break *‘ the radium monopoly,” as he calls it, 
| Mr. Marcus, who was formerly of the United States 
| Department of Commerce, has bought 200,000 acres of 
| land in South-West Africa. The land is stated to contain 
| large quantities of highly mineralised pitch-blende, from 
| which Mr. Marcus believes radium can be economically 
| extracted, and he announces that it is the intention of th« 
| company to sell radium at slightly above its cost of pro 
duction, which, he estimates, should not exceed £1300 
a gramme. American expert authority is quoted for the 
statement that it is practicable, thanks to a recent dis 
| covery by German chemists, to produce radium from pitch 
| blende at a reasonable price. Mr. Reeb estimates that the 
| company will be able to produce radium at half the price, 
at most, at which it is being sold to-day, and still leave a 
good margin of profjt. He is also of opinion that within a 
| year the company will be shipping ore overseas, and the 
| process of extraction will be carried out either in America 
| or England. It is impossible, of course, to pass any opinion 
| 
| 


Ls process a 


| with regard to the enterprise on account of lack of data, 
and before a capital of £1,000,000 can be raised, it will be 
necessary that reports by mining, geological, and other 
| experts shall be provided. No doubt the promoters are 
| fully aware of this and are arranging for them to be 
prepared. 


South African Railways. 


The bulletin of the General Manager of the South 
| African Railways and Harbours shows that during the 
financial year ended March 3ist, 1929, the railway earn 
ings amounted to £26,090,712, an increase over the pre 
vious year of £785,891, while the working expenditure 
amounted to £20,298,664, an increase over the previous 
year of £98,656. After meeting all expenditure on work 
ing and under net revenue account, but excluding con 
tributions in reduction of interest-bearing capital and 
|to betterment, pensions and superannuation funds, the 
surpluses on the year’s working of the different sections of 
the Administration's activities were :— Railways, £766,527 ; 
harbours, £429,060 ; steamships, £8237. After taking into 
account the contributions mentioned representing an 
amount of £908,000, as well as the balance of the 1927-28 
surplus, the result of working the railways, harbours and 
steamships to March 31st last was a net surplus of £343,041. 
During the financial year 1,450,552 passengers were 
conveyed by departmental road motor services, an increase 
of 502,979, compared with the preceding financial period. 
Altogether, 112,791 tons of goods traffic—mainly agri- 
cultural products—were transported by these “ feeder ” 
services, being 49,992 tons more than during the year ended 
March 3lst, 1928. 


A Diesel-engined Lorry. 


The first Diesel-engined lorry has arrived in 
South Africa, and from its performance it appears likely to 
become a big factor in road transport in this country. 
The vehicle recently travelled under full load from Durban 
to Johannesburg, 500 miles, over roads that had been 








thoroughly soaked with rain and were little better in some 
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places than a quagmire. The journey was accomplished 
without any stoppages for engine or vehicle troubles, 
and some of the worst possible mud holes were negotiated 
in convincing fashion. An independent observer travelled 
on the lorry, and was much impressed by its performance. 
It is a 5—6-ton vehicle made by the M. Ay N. company, and 
is equip; with a four-cylinder, single-acting oo 
with cylinders 4}in. bore by 7}in. stroke, operating on 
the four-stroke cycle, with a compression pressure of 480 Ib. 
per square inch. This engine develops 45 B.H.P. at 1000 
r.p.m., and 53 B.H.P. at 1150 r.p.m., and is governed 
so that the latter is its maximum speed. Each a 
has two fuel jets, placed opposite one another in the head 

with their orifices set at an angle so that the fuel is delivered 
tangentially, so as to ensure a swirling motion, thorough 
mixing, and complete combustion. The diameter of these 
jets is 0-22 mm., and the holes are actually formed by 
means of a drill. The fuel pump, which has four cylinders 
and operates at 3000 lb. per square inch, is gear driven 
from the front end of the crank shaft, a corresponding 
gear on the opposite side driving an electric generator 
and circulating water pump. 


Fewer Railway Passengers. 


Reports from the South African Railway system 
managers of three divisions indicate a falling off in the 

r traffic during the financial year ended March 
3ist last. This decline is attributed in two cases to road 
motor competition. A new factor mentioned in some of 
the reports is the increasing use of private motor cars 
between certain centres. On the Cape Western System, 
8,303,456 ordinary and excursion tickets were issued, 
which represented a decrease of 167,780 compared with 
the previous financial year. The decrease is ascribed to 
road motor competition. Season tickets issued decreased 
from 708,021 to 691,919. In the Cape Northern System 
311,342 passengers were booked, or 30,389 fewer than in 
the previous twelve months. The decrease is attributed 
to the falling off in passengers to the alluvial diggings, and 
to private motor car traffic. Season tickets also declined 
slightly. In the Eastern Transvaal System the total 
bookings were 1,569,708, or 5143 fewer than in the pre- 
ceding financial year. The decrease is said to be due 
mainly to road motor competition in short-distance 
traffic, and also to the increasing use of motor cars between 
Pretoria and Johannesburg and other centres. The issues 
of season tickets fell from 21,168 to 17,193, the drop being 
also attributed mainly to road competition. In the Natal 
system there was a large decrease in the first-class book- 
ings. This decrease, the system manager states, was due 
in @ great measure to the increasing use of private motor 
cars, but to some extent to the fact that some people 
who formerly purchased first-class tickets now travel 
second. 








Provincial Letters. 





THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
General Conditions. 


Iw the iron and steel trades of the Midlands and 
Staffordshire this week there has been fair activity, but 
the material market has been on the quiet side. Trans- 
actions have been on a limited scale, but there has 
developed quite an insistent demand for supplies against 
contracts already arranged. The consuming works are 
likely to be well employed for some little time to come, 
and although real market reinvigoration is not anticipated 
until this month has passed, there is likely to be a run of 
small orders coming on to the open market. Iron and 
steel masters are holding tight to recent selling prices, 
which they assert in no instance permit of large profits. 


Increasing Demand for Steel. 


The past week has seen an increased call for 
structural steel. This branch of the steel trade has been 
rather quiet in this district, and it may be that this week’s 
fillip is attributable to specifications having been allowed 

all into arrear. Inquiry amongst Midland engineers 
would seem to add weight to this assumption, for they 
state that the structural works are not even as well occupied 
as they were recently. Inquiries are for structures re- 
quiring, only light tonnages of steel. They have hopes 
of better things in the near future, and though one cannot 
truly assert that at present there is an increased con- 
sumptive demand for finished steel, there has certainly 
been a little more sold and prospects of a renewal of demand 
are improving. The Steel Association maintains prices 
of joists and sections at £8 2s. 6d., and ship, bridge, and 
tank plates at £8 17s. 6d. Boiler plates at £9 12s. 6d. 
sell moderately well. Staffordshire hoops are quoted £10 
at works. The foreigner persists in his efforts to dominate 
the half-products section of the market, and merchants 
report a further downward trend in prices. Notwith- 
standing the foreign price “ cutting "’ tactics, most British 
steel works keep up their standard of prices. Re-rollers 
of small steel bars have not given way any farther; indeed, 
while £8 is a figure acceptable to a number of them, others 
adhere to their quotation of £8 5s. per ton. Mild steel 
billets of English manufacture are generally quoted £6 10s. 
upwards, but for really good specifications, it is just possible 
that half a crown less would be accepted. Native steel- 
masters assert that they are holding their own against the 
continental producer. 


Pig Iron. 


Buying of pig iron continues, and Midland fur- 
naces have no difficulty in disposing of their output. 
Local foundrymen take a more favourable view of the 
trade outlook, and are making sure of their supplies of 
material over th> whole of this quarter. In some instances, 
it is said, they are willing to negotiate for material to the 
end of the year. Blast-furnacemen are, howover, in most 
instances, unprepared to commit themselves so far ahead. 
Specifications reach the furnaces freely against existing 
contracts, and furnacemen are in a happy position. 
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the light castings trade, production is going ahead steadily, 
while on the engineering side, business moves with regu- 
larity. Northamptonshire blast-furnacemen this week 
reported numerous inquiries, and more than a little new 
business, including some from consumers outside this 
district. Prices remain very firm, Derbyshire No. 3 foundry 
being £3 16s. and forge at £3 12s., with Northamptonshire 
foundry £3 12s. 6d. and forge at £3 8s. 6d., all per ton, 
delivered at Black Country stations. The trouble in the 
raw iron industry relates to fuel. The pressure for furnace 
coke is unabated, and prices continue to stiffen. As much 
as 16s. 6d. per ton is quoted for furnace coke, and even at 
this figure it would be ult to secure promise of delivery 
within the next three months. Furnacemen who entered 
into contracts well in advance of the opening of the current 
quarter are now congratulating themselves on a stroke of 
good business. With the tendency for additional furnaces 
to be put into operation, an easing of the position does not 
seem imminent unless, of course, greater headway is made 
in the restarting of coke ovens, and this is unlikely unless 
supplies of slacks increase considerably. 


Staffordshire Iron Trade. 


In the finished iron branch business proceeds 
quietly. Staffordshire ironmasters are encouraged to 
believe in a steady flow of orders until the end of the year. 
High-grade bar iron has been in regular demand for some 
time now, and there is no evidence of probable change in 
consumptive requirements. Mills have reasonably good 
order books, though they could turn out more iron were it 
required. Selling prices remain steady at £12 per ton, but 
an advance next month is probable. Rollers of Crown 
iron find business variable, and would like to see the 
position stabilised. They are in a better position than 
was the case a year ago, and there is a tendency for demand 
for this class of iron to increase. Competition has decreased 
somewhat of late, leading to the belief that makers in 
other districts are likewise finding a better market for 
their production. Staffordshire Crown bars are quoted 
£10 to £10 5s. Nut and bolt and fencing bars are slow of 
sale, the local works being none too well employed at date. 
Makers quote £9 to £9 5s. for bars of this description, 
while Belgian sellers offer No. 3 iron used for similar 
purposes at as low as £6 15s. delivered. Wrought iron 
tube strip maintains a firm position, sellers being able 
to command from £11 to £11 2s. 6d. per ton for their 
product. The demand shows no sign of falling away. 

Galvanised Sheets. 

There is no revival of export buying of galvanised 
sheets as yet, and the industry is most decidedly quiet. 
Orders of some substance had been expected ere this 
from India, but even inquiries from that country are not 
numerous. Mills in this area have some difficulty in con- 
tinuing rolling, despite the accumulation of a few orders 
during the ensented holiday taken by mill workers for 
August. Quotations for 24 gauge corrugated sheets are 
unchanged at £13 7s. 6d. per ton f.o.b. The tin-plate 
trade is likewise quiet, and little business is being done in 
this area. 


Steel Scrap. 


The situation with regard to heavy steel scrap 
has changed, owing to the reduced consumption of South 
Wales works. Values are easier, and supplies appear to be 
adequate. Sellers are no longer able to command their 
own price, and while they quote prices varying from £3 16s. 
to £3 17s. 6d., delivered South Wales, users offer £3 15s. 
Some Birmingham merchants have this week, it is reported, 
done business at this latter figure, which represents a fall 
of at least 5s. per ton on the price obtainable a few weeks 
ago. 


London to Midlands Canals: $400,000 Scheme. 


The Grand Union Canal Company, which controls 
240 miles of waterways between Birmingham and London, 
has made application under the Development (Loan 
Guarantees and Grants) Act, 1929, to enable it to embark 
on a development and reconstruction scheme, estimated to 
cost £400,000. This is one of the earliest responses to the 
recent invitation extended by the Minister of Transport 
to canal undertakings to submit schemes under the 
Development Act. That Act provides for the granting of 
financial assistance to development schemes which are 
calculated to benefit industry and relieve unemployment. 
The main proposals of the scheme include the deepening 
and widening of the canal where ; the widening 
of locks and omg of bridges, deep walling, 
piling, and dredging; and the provision of a new fleet 
of mechanically propelled barges. If it meets with the 
Ministry's approval and is carried into effect, the scheme 
will have a great effect on the future of canal traffic between 
the Midlands and London. The widening of the locks 
would obviate the necessity of transferring loads from 
river barge to canal boat, or vice versé, and would make it 
possible for canal boats to enter the river Thames and 
be loaded direct from steamers before proceeding straight 
through to Birmingham, Leicester, and other Midland 
cities. These boats, of course, would have to be specially 
constructed, and the scheme provides for the building of a 
1 fleet of up-to-date mechanically propelled 
oa with an approximate carrying capacity of 80 tons. 
Midland industrialists who have exerted themselves in the 
interests of ambitious canal improvement schemes welcome 
this move by the Grand Union Company as being one step 
towards bringing canals up té date and fitting them to take 
their place in the country’s transport economy. There is 
no doubt that the scheme, if it develops, will speed up 
traffic between the Midlands and London, and materially 
reduce the cost of carriage. 


Production Figures. 


Midland industrialists consider the returns of 
iron and steel output during July very satisfactory. Pig 
iron production amounted to 671,900 tons, compared with 
657,800 tons in June, and 537,800 tons in July last year. 
Of the total output of the blast-furnaces, 208,600 tons were 
of hematite iron, 283,800 tons of basic, 132,000 tons of 
foundry, and only 21,000 tons of forge. It is noted that 





the furnaces in blast continue to increase in numbers, 
the total now standing at 167, an increase of two on the 
month. The July output of steel ingote and castings 
amounted to 804,800 tons, which, though below the total 
of 830,900 tons recorded for the previous month, was an 
advance on the figures for July, 1928, which were 666,900 
tons. 


Reassuring Trade Returns. 


Our overseas trade in July proved reassuring, 
and iron and steel masters, ae with engineers and 
manufacturers of machinery, vehicles, and other goods for 
export, express considerable satisfaction with the Board of 
Trade Returns. A me advance of over 20 per cent. 
on the preceding month was shown by iron and steel 
exports. They were valued at £6,042,510, against 
£5,212,258 in July last year. The to was well 
ahead of July last year, and fell only a little short of July, 
1927, when shipments were somewhat abnormal, being 
swollen by the arrears which had accumulated during the 
coal stoppage. Exports of non-ferrous metals and manu- 
factures were £367,071 higher than in the corresponding 
month last year; electrical goods showed an increase of 
£322,639 ; and machinery an increase of nearly £500,000. 
In the vehicles group there was a decrease of £330,504, 
but this was due to a reduction of nearly £1,000,000 in the 
value of ships exported. The motor car and railway 
rolling stock industries showed increased exports. Exports 
of pig iron did not make any headway, but finished pro- 
ducts made a better show in nearly all departments, South 
Staffordshire specialities sharing in the improvement. 
There was a small increase in imports of iron and steel in 
July, both when compared with the previous month and 
with the corresponding month last year. The total 
quantity imported in July was 237,220 tons. For the 
year to date the quantity imported has been 1,577,025 
tons, as against 1,761,256 tons last year, so that the 
position is still hopeful. The quantity of foreign pig iron 
landed at our ports continued to decrease, while in July 
imports of steel billets, blooms and slabs also declined. 
More sheet bars and tin-plate bars were shipped here, 
chiefly from Belgium. Girders, , joists, and pillars, 
to the extent of 12,000 tons, were imported, as compared 
with 9600 tons in the preceding month. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Export Spurt in Textile Machinery. 

Tae month of July has witnessed a welcome 
spurt in British shipments of textile machinery, the total 
being very much higher than fora long time. A feature of 
the improvement is that it has been shared by most of 
the markets, only three—Germany, the Netherlands, and 
South America—showing a decline compared with the 
corresponding period of last year. Altogether, the ship- 
ments amounted to 14,109 tons, valued at £1,296,485, 
compared with 10,710 tons and £994,076 a year ago, and 
9152 tons and £959,379 in July, 1927. British India’s 
takings are higher than last year by rather more than 
£80,000, and an improvement of nearly £110,000 is recorded 
in the case of Russia, this market having easily come back 
to second place again. British India leads with £307,843, 
followed by Russia with £177,862; Japan, £103,525 ; 
China, £84,420; France, £79,003; Germany, £69,807 ; 
the United States, £59,657; the Netherlands, £46,828 ; 
South America, £44,443 ; and Australia, £22,426 ; shipments 
to “other European countries’ reaching an aggregate 
value of £205,046. 


£834,000 on Roads. 


In all, the expenditure of just over £834,000 
will, it is estimated, involved in carrying out an 
ambitious programme of road construction and improve- 
ment which has just been accepted by the Uneniployment 
Committee of the Manchester Corporation. Nearly 
£750,000 will be spent on two major schemes, the remainder 
of the money being required for carrying out relatively 
minor constructions. By far the most important provides 
for the building of an eastern by-pass road from Broad- 
stone-road, Stockport, to Oldham-road, Failsworth, near 
Manchester. Including the expenditure on land, which 
is estimated at £117,000, the total cost of this will be 
£667,000. The estimate is for a road 60ft. wide, with 
bridges and a viaduct. Work will be provided for about 
450 men for five years. A separate scheme, the cost of 
which will be about £75,000, is for an extension of Princess- 
road, from Barlow Moor-road, Chorlton, Manchester, 
to the Altrincham-Stockport-road, which it will join at 
Northern Etchells, Cheshire. 


Motor Trade Expansion. 


Sir William Letts, chairman and managing 
director of Willys Overland Crossley, Ltd., Heaton Chapel, 
Manchester, on his return to this country last week-end 
from a trip to the United States, expressed hopes of sub- 
stantial developments at the company’s works here. Parts 
which hitherto the company had manufactured in the 
United States at Toledo will now be made in its Canadian 
factories, and exported to England for assembling. It 
is anticipated that there will be an increase of 100 wd 
cent. in the production of one of the car models, 75 
cent. in another, and varying increases in others. Wit 
three months, Sir William said, it was hoped-to bem ~ 
employment for about 1000 more men at the Manchester 
works. 


New Ship Canal Bridge. 


Originally proposed several years ago, a scheme’ 
to construct a new high level bridge over the Manchester 
Ship Canal at Weaste, Salford, as a means of relieving 
the traffic over the swing-bridge at Barton, just outside 
Manchester, is to. be further considered at a joint con- 
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ference on September 2nd of local authorities and others 
whose interests would be affected. 


Non-ferrous Metals. 


After its recent advance, lead has developed 
further weakness during the past week, but apart from 
this conditions have been steady in all sections of the 
non-ferrous metals market, even spelter, which has been 
gradually dwindling in price during the past few months, 
having displayed a very slight improvement. In the 
case of copper, a fair amount of buying interest has been 
in evidence on the standard market, and refined descrip- 
tions, also, have met with an improved demand, more 
particularly from the cable-making industry. Although 
conditions in the copper-consuming industries in this 
part of the country are moderately good, there has been 
some interference with the ordinary flow of business as 
a result of the cotton mill stop , which, however, came 
to an end at the beginning of the present week, after a 
lock-out which lasted three weeks.. Already engineers 
locally had been adversely affected, as, for instance, by a 
decline in the demand for copper rollers for use in the 
textile printing industry. To return to the raw material 
market, standard metal is a shilling or two dearer on 
balance, following the recovery of the four preceding weeks, 
and at the moment of writing the tone is steady. Move- 
ments in the tin section have not been particularly active, 
due, in a large measure, to a falling off in speculative buying. 
The statistical position of the metal, however, seems to 
be reasonably strong, and part of the ground lost last week 
has been recovered. Current supplies of lead are more 
than equal to the demand, and in spite of the spurt of a 
fortnight ago, there has been a further loss of about 5s. a ton 
on balance for the week. Spelter is still only in moderate 
request, but prices are somewhat steadier, and at the 
moment of writing are up to 5s. a ton dearer than a week 
ago. 


Iron and Steel. 


Holiday quietness continues to rule the iron and 
steel markets here so far as actual new business is con- 
cerned, although the position otherwise appears to be a 
slowly improving one. Everything considered, pig iron 
deliveries are satisfactory, and the firmness of prices is 
maintained, blast-furnace stocks being low, and most of 
the leading Midland makers being well sold for several 
months ahead. Some revival in contract buying is looked 
for some time in September. Staffordshire and Derby- 
shire brands are quoted at 75s. 6d. and 74s. 6d. per ton, 
including delivery in the Manchester area. Middlesbrough 
iron is scarce and nominal at about 86s. per ton, delivered 
Lancashire, with Scottish brands of No. 3 quiet but steady 
at from 91s. 6d. to 92s. 6d. per ton, and hematite at 87s. 6d., 
both delivered locally. Bar iron is quiet but steady at 
£10 15s. for Lancashire Crown quality and £9 15s. for 
seconds. On the whole, fair deliveries of constructional 
steel are reported, although much of the weight is accounted 
for by one or two big contracts, a number of firms in this 
branch of engineering still complaining of the absence both 
of inquiry and of new contracts. The locomotive builders 
continue to specify for steady deliveries, and general 
engineering requirements are responsible for a fair aggre- 
gate consumption in this district. 


BARROW-IN= FURNESS. 
Hematite. 


Although the hematite pig iron trade has shown 
more life this last month or so, it does not do to take too 
optimistic a view of the future. True, makers hold some 
good orders, many of them for forward deliveries reaching 
into next year, but there is a feeling that business is as 
good as it will be for some time, and there is a fear that 
it may fall off. Certainly, on account of local steel require- 
ments there will be a falling off, for the steel trade is weak 
and stoppages of mills are talked of. The home trade is 
steady, and there have been some pretty heavy deliveries— 
some of them coastwise. The business with the Continent 
is maintained, but it is not a heavy one, and as for America, 
this trade fluctuates. Manganese alloys are weaker. The 
iron ore trade is about the same, but, with less prospect 
of an increase in the number of furnaces, the future is 
not as bright as one expected it to be a month ago. 
steel trade is quiet, and the Barrow rail mills may close down 
at the end of the week unless fresh orders come to hand. 
There is not much business available, and the competition 
is keen for orders. In Cumberland there is some work 
yet for the mills, but fresh orders are badly needed. Hoops 


are in steady demand. 


Shipbuilding. 


The launch of the fourth submarine of the “‘ P ” 
class and a torpedo-boat destroyer by Vickers-Armstrongs 
this week seems to suggest that these two vessels are to 
be completed. That is good news for Barrow, which at 
one time feared that these vessels might be hung up. 
Certain contracts, other than shipbuilding, have been 
stopped pending decisions which will be largely affected 
by the negotiations of our Government with America. 








SHEFFIELD. 
(From our own Correspondent.) 
Conditions in Heavy Industries. 


THERE are signs of reviving confidence in Shef- 
field industry, and a more hopeful feeling is developing. 
Orders and inquiries are more numerous, and these evid- 
ences of improvement would suggest that the tide of 
depression has definitely turned. At the same time, the 
heavy industries are not as well placed as they might be, 
and the amount of railway work coming in is only small, 
but there is greater activity in the lighter steel departments, 
which are busier now than they have been for a long time. 
The great wire rod mill at Templeborough is working regu- 
larly and turning out a big tonnage of materials, whilst 
the strip and bar mills in the same district are also doi 
well. More than half of the fourteen open-hearth furnaces 


at Templeborough are operating, whereas most of the acid 
furnaces of the United Steel Companies are idle. Important 
orders for large hollow-rolled boiler drums are being 
executed by Browns and Vickers, and there is a good 
demand for cold wrought strip, best wire, magnet steel, 
drop stampings, and various other materials of a special 
character. No further changes in the prices of materials 
are announced. It is regretted that Sheffield does not 
produce steel suitable for railway sleepers, in view of the 
report that the L.M.S. Company has decided to lay steel 
sleepers along its main line from London to Crewe. 


The Lighter Trades. 


Cutlery manufacturers are pushing new lines 
with considerable energy, and they are meeting with a 
considerable demand. In fact, the cutlery industry is 
just now enjoying a larger measure of prosperity, though 
many firms are working well below capacity. A feature 
is the very big output of stainless wares, particularly 
knives. There is a good demand for the cheap manufac- 
tures, but it is satisfactory to note that goods of more 
satisfactory quality are in request, a fact which indicates 
that the cutting of prices went on until it was hopeless 
to expect cutlery in return that was of any real and last- 
ing value. The slump in the steel industry led many Shef- 
field firms to seek new lines of business, and several of 
them have done so successfully. Sheffield Steel Products, 
for instance, is doing good business with new lines. It has 
greatly developed the making of automatic machines for 
ready-made sales, and now it is making automatic weigh- 
ing scales. 


New Type of Grindstone. 


A new type of artificial grindstone, the invention 
of two Sheffield men, Mr. J. Snowden and Mr. 8. V. Peace, 
is attracting a good deal of attention in cutlery circles, 
and grinders who have tried the stone themselves say that 
it is good to work on and just as effective as the Whitton 
stones, which are now prohibited. The inventors claim 
that it is more efficient than an abrasive wheel, less danger- 
ous than the natural stones, and cheaper than any other 
kind of wheel. It contains no silica, thus complying with 
Government regulations. It can, it is said, be used for 
nearly every type of blade. 


Cement Works Nearing Completion. 


The extensive cement works of G. and T. Earle, 
Ltd., in the Hope Valley, are nearing completion. The 
plant will be run almost exclusively by electricity, and 
part of it will be working in about a week’s time. The 
power for the big undertaking is being supplied by the 
Yorkshire Electric Power Company, and tests have been 
carried out on the two overhead lines which convey the 
current from the company’s power station at Ferrybridge 
to the works. Duplicate 33,000-volt overhead lines sup- 
ported by steel masts of an average height of 40ft., and 
480ft. apart, will be used to carry the power, and the 
electricity to be consumed by the works -will be about 
2,000,000 units a year. The current, on its arrival at the 
works, is transformed down. first to 3000 volts and after- 
wards to 400 volts,.and is then distributed throughout the 
various sections of the plant. 


Coal Boom in Derbyshire. 


The coal trade in Derbyshire seems to have taken 
on a@ fresh lease of life, the acute depression during the 
summer period having been followed by a welcome spurt. 
At pits where two or three shifts only were worked, prac- 
tically all have been placed on full time again. This applies 
to Bolsover, Glapwell, ith, Creswell, Whitwell, 
Hardwick, Oxcroft, and the Markham group of pits, 
affecting about 20,000 men. At all these collieries sub- 
stantial orders have been obtained, ensuring regular em- 
ployment for many months ahead. The Oxcroft Colliery 
Company has booked orders to last until next spring. 
In connection with the Markham group, the Deep Hard 
Pit, which has been closed for a considerable time owing to 
bad trade, has been reopened. Hundreds of unemployed 
men have been restarted, and stocks of coal which have 
accumulated in thousands of wagons at railway and 
colliery sidings have been nearly cleared. A proposal is on 
foot to reopen the Topcliffe Colliery at West Ardsley, 
Yorkshire, which has been closed for about eight months. 
The undertaking was purchased some time ago from the 
Yorkshire Iron and Coal Company by Thos. W. Ward, 
Ltd., Sheffield, and steps are now being taken to raise the 
necessary capital of £25,000 for the purchase of the 
property and for necessary expenses entailed in restarting 
the pit, which, though fairly old, is capable of producing 


*700 to 800 tons of coal a day. The by-products plant is in 


good condition. 


Electricity Development. 


Work has been begun in Ryburn Valley, a few 
miles west of Halifax, in the swinging of four cables, 
belonging to the Yorkshire Electric Power Company, Ltd., 
from the Norland hillside to Sowerby. When completed, 
the cables will span a distance of 789 yards, across the 
valley. The cables are of aluminium, with steel cores. 
They will be suspended from two masts over 50ft. in 
height. The Foundation Company, London, is engaged 
on the work. 


£70,000 Bridge Scheme. 


The Conisborough Urban District Council is 
giving consideration to an important scheme which is 
necessitated by the great increase of traffic on the main 
road between Sheffield and Doncaster. The railway cross- 
ing at Denaby has for long been a source of annoyance, 
owing to delays caused by the closing of the gates, and it 
is now proposed to obviate this by straightening the road 
and building a bridge over the railway. The cost is esti- 
mated at about £70,000. 


Leeds Relief Works. 


In response to circular letters from the Ministry 
of Transport and the Unemployment Grants Committee, 





the preparation of unemployment relief work in Leeds is 


being expedited. The Industrial Conditions Committee 
has already approved several proposals, and the total cost 
of the new works amounts to £487,970, including 
an estimated labour cost of £227,227. These schemes are 
estimated to provide employment for 2157 men on the 
three days a week basis. They include the making of 
roads and bridges, the laying of gas mains, the comple- 
tion of erection of new workshops and offices in the gas 
department, and the erection of new gasholders. In 
addition to these schemes, the Committee has in hand 
two sections of the ring road, estimated to cost nearly 
£90,000, which have not yet been submitted to the Govern- 
ment, while a number of road improvement schemes have 
been submitted, and are now awaiting sanction. Includ- 
ing the whole of these schemes, the Leeds Corporation's 
complete programme at the moment for providing relief 
works comes to a grand total of £743,970. This figure 
includes a labour cost of £343,929, and the number of men 
estimated to be employed for three days per week is 3132. 


Sea’s Ravages at Whitby. 


In order to preserve the West Cliff at Whitby 
from the inroads of the sea, it is anticipated that the 
Whitby Urban Council will in the near future have to under- 
take coast defence works. The Council has in contem- 
plation an extensive scheme for the protection and drain- 
age of the cliff. Drainage is, of course, an essential step 
to securing stability of the cliff. The scheme is considered 
by the Council as gnitable for scheduling as an unemploy- 
ment relief work, and if the Government offer generous 
financial assistance, it is probable that the scheme will be 
undertaken. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Iron and Steel Trade Activity. 


In order to help manufacturers to comply with 
the large number of orders they have in hand, many 
hundreds of employees in the Cleveland iron and steel 
industry sacrificed their annual holidays this week. The 
blast-furnaces, of course, are always kept going over 
holiday periods, but this does not often occur in the steel 
trade. A number of the leading steel manufacturers in 
the district have, however, found it essential to continue 
working to deal with the contracts for early delivery which 
they have in hand, and those that were on holiday only 
stopped for two or three days. A settlement has just 
been arrived at in the prolonged discussions between the 
Iron and Steel Trades Federation and the Employers’ 
Association regarding adjustments in the scale of wages. 
The new scale will be brought into operation in September, 
and will result in a slight increase in wages for some of 
the lower paid workmen, and a slight decrease for some 
of the higher paid men. The negotiations between the 
two parties have lasted for several months, and it is antici- 
pated that the decisions will be received with satisfaction 
by the workers. 


Cleveland Iron Trade. 


The usual August conditions prevail, and resump- 
tion of market activity is not expected during the holiday 
month. Customers are, however, likely to come forward 
fairly freely in September to make provision for their 
autumn requirements on home account, and while pros- 
pects as regards export trade are none too promising, 
some extension of transactions with overseas firms is looked 
for. More encouraging reports from the Continent would 
be welcome. The position there is somewhat obscure, 
and with signs of improvement abroad difficult to discover, 
material development of overseas business seems less 
likely than could be desired. Cleveland pig iron is still 
difficult to purchase for prompt delivery, but iron is offered 
fairly freely for supply a month hence and onward. Local 
and home consumers have bought rather extensively for 
delivery over periods to the end of the year, and are still 
in the market, but business with overseas makers is not 
readily arranged, firms abroad being unwilling to pay 
ruling-rates. No. 1 Cleveland foundry iron is 75s. ; No. 3 
G.M.B., 72s. 6d. ; No. 4 foundry, 71s. 6d. ; and No. 4 forge, 
7I1s. 


Hematite Pig Iron. 

Conditions in the East Coast hematite pig iron 
branch show little change. Producers have little or no 
iron for prompt disposal, and are becoming disinclined 
to enter into further contracts at the prices obtainable. 
They intimate that a rise of 4s. is needed to reach economic 
level. Prices are comparatively low. Sales have to be 
made at not more than 3s. above the ruling market quota- 
tion for No. 3 Cleveland pig iron, whereas the pre-war 
normal difference was 8s. to 10s. Both home and con- 
tinental customers are still buying regularly, though not 
extensively, but it is doubtful whether they would pay 
substantially higher figures than the equivalent of ordinary 
qualities at 75s. 6d. 

Ironmaking Materials. 

Foreign ore is in good supply, recent deliveries 
against running contracts having been on quite a satis- 
factory scale. Existing conditions do not admit of new 
business of moment. Merchants have little ore to offer 
except for delivery well ahead, and consumers consider 
that they have bought sufficiently well to cover their needs 
up to the end of next year. Nominally quotations remain 
on the basis of best Rubio at 24s. 9d. c.i.f.Tees. Scarcity 
of blast-furnace coke is acute. Output is to be increased, 
and the additional supply will be much appreciated. Good 
average qualities ily realise 21s. 6d. delivered to works 
in this area. 


Manufactured Iron and Steel. 


Output of manufactured iron and steel is on a 
heavy scale, and several firms have had to work through- 
out the annual holidays this week to satisfy the demand for 





delivery. Sales are not numerous just now, but the out- 
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look is regarded as very encouraging. Prices are un- 
changed. 


The Coal Trade. 


For the rest of this month the outlook in the 
Northern coal trade is of a very favourable kind, and to 
the end of the year the signs are quite promising. In 
Northumberland the collieries producing best large steams 
have little to offer for the next few weeks, and odd parcels 
come on to the market only when vessels fall out of their 
stem position through one cause or another. This con- 
tingency, however, rarely happens, as boats are running 
regularly to time, and the loading dispatch is good. Delays 
sometimes occur owing to the number of vessels on turn, 
but collieries are taking care, as far as possible, not to 
over-sell. With a firm tone for prompt deliveries and a 
persistent forward demand, prices of all classes are indi- 
cated at firm figures up to the turn of the year. Best 
Northumberland steams are firm for any position at 15s. 6d. 
to 16s., a range of value which appears to be favourable 
to continental consumers, who appear willing to operate 
for next year on the present basis. Merchants, however, 
are not in @ position to speculate ahead, owing to the un- 
certainty of what trend the new marketing schemes will 
take, and also the hours question. Durham gas coals 
are scarce, and are quoted nominally at 16s. 9d. to 17s. 
There is a firm tone for all qualities of coking coal and 
bunkers, and a good trade is anticipated for months ahead. 
All makes of coke are moving off better, mainly owing to a 
more plentiful tonnage supply, and forward inquiries are 
increasing. Gas coke is steady at 21s. 6d.; patent oven 
cokes are firm at 23s. to 24s. ; superior makes, 26s. to 28s. ; 
and beehive, 28s. to 32s. 








SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding Contracts. 


Two contracts of some importance and of con- 
siderable interest have been placed with Scott’s Ship- 
building and Engineering Company, Ltd., Greenock, on 
behalf of the Atlantic Refining Company, of Philadelphia, 
U.S.A. The contracts are for two single-screw Diesel- 
electric oil tankers, each of about 8900 tons gross, and 
similar to the “‘ Brunswick,” built last year by the same 
builders for the same owners. One of the new ships will 
be exactly similar to the “‘ Brunswick,’’ being designed to 
carry crude oil in bulk. The other vessel will be slightly 
smaller and will carry lubricating oil. The ‘* Brunswick ” 
is 469ft. in length, 63ft. in breadth, and 36ft. 9in. in depth, 
and carries 12,500 tons of spirit oil on a light draught. 
The propelling machinery consists of four single-acting 
Diesel engines of the Carels-Ingersoll-Rand type, made by 
Carels Fréres, of Ghent, while the electrical transmission 
gear was supplied by the British Thomson-Houston Com- 
pany, Ltd., Rugby. 


Steel. 


Steel makers report steady employment. Full 
time is being worked on plants which have been in opera- 
tion for the past two months or so, and employment is 
secured for some time ahead. Continental competition 
is affecting re-rollers, but some encouragement is received 
from the upward tendency of some commodities on the 
Brussels market, even although slabs and sheet bars are 
a shade lower on the week. Local re-rollers still quote 
£8 per ton home and £7 15s. per ton export. 


More Contracts for Motherwell. 


An interesting feature in the steel industry has 
been the announcement of further good orders for works 
in the Motherwell district. Hurst, Nelson and Co., Mother- 
well, have secured a contract from the Indian State Rail- 
ways for tank wagons to the value of £10,000, and an 
order from the Rhodesian Railways for twelve brake 
vans. The Motherwell Bridge Works are engaged on a 
contract for a Persian oil company for forty steel tanks, 
each, it is said, costing £5000. Messrs. Colville, Mother- 
well, are supplying the steel for these tanks. Messrs. 
Stewarts and Lloyds, who have works at Motherwell, have 
secured good orders, including one for steel pipes amount- 
ing to over £20,000 for Dundee Town Council, and another 
for some miles of piping for South America. 


Sheets. 


Steel sheet makers are comparatively busy, 
but inquiries for export remain quiet, owing, it is said, to 
the accumulation of stocks of both black and galvanised 
sheets in India. Demands from other overseas buyers are 
fair, and it is anticipated that the Indian market will 
again be active within a week or two. 


Tubes. 


Apart from a weaker export demand for butt- 
welded tubes, all descriptions are busy, and prospects are 
considered good. 


Iron. 


Bar iron makers are more regularly employed 
than they have been for some time back, but there is still 
ample room for improvement. Prices are unchanged. 


Pig Iron. 


The position in pig iron is more or less unaltered. 
Conditions in the steel trade have induced a stronger 
demand for basic iron and a quieter demand for other 
qualities, and on the whole the turnover is similar to that 
of the past few weeks. The minimum basis of prices is 
unchanged. at £4 for hematite, £3 18s. 6d. No. 1 foundry, 
and £3 16s. per ton No. 3 foundry. 


Coal. 


The Scottish coal market continues firm. Busi- 
ness has been fairly satisfactory during the past week. 
Most of the collieries are well booked up for this month, 








and very little is on offer for immediate sale. Lanarkshire 
splints and Lothians steams and Fifeshire best steams, 
especially the latter, are firmly held, and washed nuts are 
strong in all districts. Aggregate shipments amounted 
to 253,988 tons, against 274,208 tons in the preceding 
week and 232,179 tons in the same week last year. Home 
and export demands have shown a tendency to widen out, 
and there seems to be some prospect of a number of pits 
reopening somewhat earlier than was originally anticipated. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


THE steam coal trade has developed increased 
strength, instead of easing off, as was expected in ‘some 
quarters. Tonn has improved, and there is con- 
siderable loading pressure at most ports. It was thought 
at one time that collieries would be in need of prompt 
steamers. This may be the case in some directions even 
now, but the fact is that most collieries are well placed, 
and these conditions are practically certain to continue 
to the end of the month. It indicates the improvement 
that has taken place when it is stated that some collieries 
are now able to quote with confidence 3d. per ton above the 
minima for large coals, while smalls are as firm as ever, 
and some sized coals have advanced in price. It is possible 
that the prospective introduction of the scheme for the 
regulation of output in conjunction with prices has brought 
along more buyers, but, apart from that, there is the fact 
that tonnage in dock is in better supply than was anti- 
cipated. At the end of last week the loading position was 
unusually satisfactory, inasmuch as there were eighteen 
steamers waiting to berth and only ten tipping appliances 
were idle. On Tuesday of this week the position was even 
stronger, as there were twenty-five steamers waiting and 
only twelve berths vacant. Returns to hand of foreign 
coal exports last week showed that the total was only just 
over 230,000 tons, as compared with over 311,000 tons the 
previous week. These figures, however, are misleading. 
They are based on returns rendered by exporters to the 
Customs, but there is no doubt that they are not complete. 
In contrast with these figures, the returns issued by the 
Great Western Railway Company are far more interesting, 
and they show that coal shipments last week came to the 
total of 656,500 tons, as compared with 508,147 tons for 
the corresponding period of last year. The total for last 
week was, in fact, the highest for any week since May, 
1927, when in one week the quantity amounted to 663,000 
tons. These returns comprise all coal passing over the tips 
at the six ports, Newport, Cardiff, Penarth, Barry, Port 
Talbot, and Swansea, and shipped as cargo to foreign 
destinations, bunkers, and coastwise shipments, but they 
exclude shipments at some small staiths in Newport river. 


Coal Output and Price Regulation. 


Since writing last week, colliery companies in 
this district have received from Mr. Finlay A. Gibson, the 
secretary of the South Wales Coal Marketing Association, 
a circular which states that the Executive Committee 
decided at its last meeting that the colliery owners should 
be advised that the scheme for the regulation of output 
and for the fixing of minimum prices in the Monmouth- 
shire and South Wales coalfield shall be issued in its final 
form to the trade at the end of the present month, and that 
each colliery company shall be asked to sign it not later 
than October Ist next. The circular also states that it 
has been arranged that the scheme shall come into opera- 
tion on October 15th; that the total annual quota of net 
output of each company for the year 1930 shall be fixed 
early in November; and that the allocated output for 
the first three or four months of 1930 shall be fixed early 
in December. It may be added that meetings have also 
been held recently of coalowners from all over the country 
for the purpose of considering the principles to be embodied 
in an inter-district scheme for the marketing of coal. 
Agreement has been arrived at on a number of funda- 
mental points, and a sub-committee representing all the 
districts has been appointed to examine in detail the 
application of the various principles involved. The view 
has been expressed that this inter-district scheme will be 
in actual operation towards the end of this year. 


Improved Traffic Returns. 


G.W.R. Company returns of trade at the prin- 
cipal ports in this district for the four weeks ended the 
4th inst. show an improvement upon the figures for the 
preceding month. This applies to both imports and 
exports. The total came to 3,143,846 tons, made up of 
imports 398,255 tons and exports 2,745,593 tons, which 
compare with a total of 3,010,749 tons, made up of imports 
377,864 tons and exports 2,632,885 tons. Taking the 
whole of this year to August 4th, the aggregate trade 
amounted to 22,650,254 tons, made up of imports 
2,926,863 tons and exports 19,723,391 tons, which com- 
pares with an aggregate of 21,007,218 tons for the same 
period of last year, made up of imports 2,987,501 tons and 
exports 18,019,717 tons. 


Tin-plate Award. 


The award of Sir Harold Morris, K.C., who acted 
as arbitrator recently at Swansea concerning a claim by 
the gantry annealers in the tin-plate trade that they should 
be paid a piece rate of 12s. per 100 boxes, has been issued. 
Official information is not forthcoming, but it is under- 
stood that the arbitrator has awarded graduated piece 
rates, presumably on account of varying conditions, 
ranging from lls. to 7s. 6d. per 100 boxes. These figures 
mean reductions in existing wages, though some opera- 
tives will benefit. 


Current Business. 


The tone of the steam coal market is undoubtedly 
better, and though the demand for large coals is not, in 
the case of some descriptions, adequate to meet the supply 
available, the position on the whole is steadier, as may be 
judged by the fact that some collieries are well stemmed, 





and cannot accept fresh commitments for the next week 
or more. On the other hand, smalls are as firm as ever, 
while dry nuts are so scarce that the price has advanced to 
round about 30s. The loading position has so improved 
that the chartering of tonnage to load promptly is con- 
siderably interfered with, and outward rates of freight 
are adversely affected for steamers that are able to give 
early readiness. New inquiry for coals does not appear 
on the market to be very plentiful, yet there is no doubt 
that the fact that intimation has been given of the raising 
of minimum prices of large coals as from October Ist 
is influencing buyers to come along for supplies. The 
patent fuel manufacturers are also comfortably off for 
orders, and coke finds a ready outlet, while pitwood is an 
extremely firm section and 37s. is reported to have been 
paid for supplies for prompt delivery. 








B.E.8.A. SPECIFICATIONS. 


WROUGHT IRON FOR USE IN RAILWAY 
ROLLING STOCK (No. 51-1929). 


A REVISED edition of B.S. Specification No. 51, Wrought 
Iron for Use in Railway Rolling Stock, has just been issued 
by the British Engineering Standards Association. The 
specification was previously revised in 1913, but sinee that 
time several points have arisen which have necessitated a 
further revision. The principal amendments in the new 
issue are as follows :— 

(a) A chemical test has been incorporated in the specifi- 
cations for iron of grades A, B, and C. 

(b) Provision has deen made for plates of grade A 
quality. 

(c) The number of tests taken and the quantity of 
material represented by them have been slightly re- 
adjusted. 

(d) The clause permitting the use of alternate test 
pieces has been re-drafted to remove certain ambiguities 
which existed in the previous edition. 

Copies of the specification can be obtained from the 
B.E.8.A. Publications Department, 28, Victoria-street, 
London, 8.W. 1, price 2s. 2d. each post free. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Aurrep Hexsert Lrp., of Coventry, requests us to announce, 
with reference to its recent purchase of the Clyno works, that it 
has not, and never has had, any intention of embarking in the 
motor trade. 


Mr. Jonn Swa.Low, representative of Head, Wrightson and 
Co., Ltd., asks us to announce that he has removed from 
Nunsfield House, Alvaston, Derby, to Hill Turrets, Parkhead, 
Sheffield—telephone, 71066 Sheffield ; telegrams, “* Swallow, 
71066, Sheffield "’—and that the business of the Midland office 
of his firm will now be carried on from there. 


Tue Horsetey Brince anp Enorxeertne Company, Ltd., 
and their associated companies, Thomas Piggott and Co., Ltd., 
Guest, Keen and Piggotts, Ltd., ask us to announce that they 
have opened a drawing-office at No. 5, Victoria-street, West- 
minster, which will be run in conjunction with the chief London 
office of these companies at No. 11, Victoria-street. 


Tue Coventry Macutne Toot Works, Ltd., St. George's- 
road, Coventry, which was registered on July 29th, asks us to 
announce that it has acquired, as a going concern, the freehold 
premises, plant, machinery and assets of the Selson Engineering 
Company, Coventry. The first directors are Messrs. A. Lord and 
A. Speak, who have been connected with the business for many 
years. 








CONTRACTS. 


Tue Generat Exvecrric Company, Ltd., has received from 
the Hull Corporation Electricity Department an order for 
twelve months’ requirements of ** Osram "’ gas-filled and vacuum 
also Robertson carbon filament lamps. 


Rurus Stream Srorace, Ltd., of Africa House, Kingsway, 
London, W.C., 2, has received orders for steam storage plants from 
(a) Messrs. Duncan Stratton and Co., for export to India ; 
(6) Hydro Thermal Power, Ltd., for Avonmouth Docks; and 
(c) Pirelli General Cable Works, Ltd., Southampton. 


Tue Eacits Enorveerine Exrort Company, of Warwick and 
London, in addition to having received many orders for muni- 
cipal vehicles, is building sixty-nine vehicles against the orders 
of home and foreign railways, including forty-two four-wheel 
trailers for use behind motor lorries and tractors for the Great 
Western Railway. 


Tue Inrecra Company, Ltd., 183, Broad-street, Birmingham, 
has received an order from Henry Ford and Son, Ltd., Cork, for 
twenty-four L. and N. potentiometer recorders, fitted with 
signalling lamps and deviation indicators, which are to be used 
for the temperature control of a heat treatment plant. The 
same company has also received an order from the Petroleum 
Refineries, Ltd., for four six-point L. and N. potentiometer 
recorders, two four-point L. and N. potentiometer recorders, and 
one double-range wall type L. and N indicator. This equipment 
will be used in connection with the Petroleum Refineries’ new 
cracking plant, which is being installed at Killingholme. 


Atrrep Hersert, Ltd., of Coventry, has recently received 
an order for nine Atritors, each 4 tons hourly capacity, from the 
Amsterdam electricity authorities, thus completing an installe- 
tion of twenty-five Atritors for this power station ; and orders 
for Atritors from the Worcester, Rotherham and Newport Cor- 
porations. The firm’s American licencee, the Riley Stoker Cor- 

ration, has also secured orders for four Atritors, each 7 tons 

ourly capacity, for the Cahokia Station of the St. Louis Electric 
Light and Power Company, and for this type of pulveriser from 
the Carnegie Steel Company, Pittsburgh, the Champion Coated 
Paper Company, the National Aniline Works, Du Pont, and the 
Philip Carey Manufacturing Company. 








Tue 1930 Royat Acricutturat SuHow.—The Royal Agri- 
cultural Society has announced that its eighty-ninth annual 
Show will be held at Manchester from Tuesday, July 8th, to 
Saturday, July 12th, 1930. 


LanTeRN Siipes.—Marshall, Sons and Co., Ltd., of Britannia 
Ironworks, Gainsborough, ask us to announce that they have a 
large selection of lantern slides available, and they will be 
pleased to lend them for lecture purposes. The slides deal with 
the steam and oil engines, boilers, road machinery and other 
productions in which the firm specialises. 
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(1) Delivered. 








Current Prices for Metals and Fuels. 


All delivered Glasgow Station. 
rail at ovens and f.0.b. for export. 


TRON ORE. 
N.W. Coast— 
(1) Native 19/6 to 22/— 
(1) Spanish. . 24/- 
(1) N. African 24/- 
N.E, Coast— 

Native ¥ 18/— to 21/- 
Foreign (c.i.f.) 24/9 
PIG TRON. 

Home. Export. 
£ead £ s. d. 
(2) Scortanp— 
Hematite ° a0 6. — 
No. 1 Peunty 318 6. — 
No. 3 Foundry 3160. 7 
N.E, Coast— 
Hematite Mixed Nos. 315 6. 15 6 
No. 1 316 0 316 0 
Cleveland— 
No. 1 os 316 0. 315 0 
Silicious Iron .. 315 0.. 315 0 
No. 3 G.M.B. .. 318 ¢6.. 312 6 
No. 4 Foundry 311 6.. 311 6 
No, 4 Forge + eae 311 0 
Mottled .. 310 6.. 310 6 
White 310 6.. 310 6 
MrpLtanps— 
(8) Staffs.— ( Delivered to Station) 
All-mine (Cold Blast) — ‘ _ 
North Staffs. Forge 311 0. - 
»  Foundry.. 313 6. _ 
8) Northampton— 
Foundry No. 3 3123 6. —_ 
Forge .. «. 38 6. - 
(1) Derbyshire— 
No. 3 Foundry 3 0 joe 
Forge ve oe 3 0. — 
(8) Lincolnshire— 
No. 3 Foundry 312 6. — 
No. 4 Forge = ine 
Basic oe —_ as 
(4) N.W. Coast— 
N. Lanes. and Cum.— 
4 6 6/(a) -- 
Hematite Mixed Nos. 4 7 6(6) - 
411 O(e) — 
MANUFACTURED IRON. 
Home. Export. 
£ se. d. £ se. d. 
ScoTLanD— 
Crown Bars 0 6 O. 915 0 
Best _ = 
N.E. Coast— 
Iron Rivets 1110 0. — 
Common Bars 1015 0. _ 
Best Bars wal +d 3 11 6 O. - 
Double Best Bars .. 1116 0. 
Treble Best Bars ww ¢ ee. — 
Lancs.— 
Crown Bars .. . 1015 0. 
Seoond cnand San 915 0. 
Hoops 1300. — 
8. Yorxs.— 
Crown Bars «2S Oe Be — 
Best Bars co » 
Hoops - 8 6 6. 
MipLtayps— 
Crown Bars .. « @ 06. - 
Marked Bars (Stafis. SD « BO Our es _ 
Nut and Bolt Bars -- 9 0 Oto 9 6&6 O — 
Gas Tube Strip - 11 0 Otoll 2 6 - 
STEEL. (d) 
(6) Home. (7) Export. 
£ s. d. £ ses. d. 
(5) Scortanp— 
Boiler Plates (Marine) .. 10 10 0 10 10 0 
» (Land) - 10 0 0 1 0 0 
Ship Plates, jin.andup 812 6 .. 712 6 
Sections .. .. as OD Dea . = 
Steel Sheets, jin. .. .. 9 0 O .. ¢: oe 
Sheets (Gal. Cor. 24B.G.) 13 17 6 13 12 6 


(2) Net Makers’ Works. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b. 








(3) f.0.t. Makers’ Works, approximate. 


(a) Delivered Glasgow. 
Ordinary Ship, Bridge and Tank Plates and Sections 10/~ if home 


(b) Delivered Sheffield. 


(4) Delivered Sheffield. 


an 7 





(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(c) Delivered Birmingham. (d) Rebate: Joiste (minimum) 12/6 


from 





iated British Stcel 





Pr 


Makers. 


STEEL (continued). FUELS. 
Home. Export. SCOTLAND. 
N.E. Coast— Sead & ae. d. 8a 4@. (Prices not stable.) 
Ship Plates si2 6.. LANARKSHIRE Export. 
ee oe (f.0.b, Glasgow )—Steam 14/- 
Boiler Plates (Marine) .. 10 10 0 . — a oe 14/6 

ee » (Land) 10 0 0. J e Splint 16/- to 17/9 
Joiste ah abr ewe e 3-8. - Trebles 16/- 
Heavy Rails .. 810 0.. - Doubles 15/- 
Fish-plates 12 0 0. - i ; Singles 13/- to 13/6 
Channels * 10 5 0. £9 to £9 5s. | AYRsHIRE— 

Hard Billets .. Ss hm — (f.0.b. Ports)}—Steam 13/6 

Soft Billets .. .. .. 617 6. ~— a -» faa... 16/6 
N.W. Coast— ” »  Trebles .. 15/- 

Barrow— Firesuras— 

See as? 8. RB. = f.o.b. Methil or Burnt- 

Light Rails 815 Oto 0 0 island—Steam 12/- to 15/- 

Billets .. 615 O0to910 0 be Screened re 17/6 to 18/6 
aiietdainna Trebles 16/- to 17/- 

Bars (Round) Ss Sa Dowie .. _ 

» (Small Round) 8 5 Otc 8 7 6 - ine _ 
gee: on 2 “ ere - = (f.0.b. Leith) —Best Steam 14/- 
Plates .. .. .. .. 817 6t0 9 2 6 : a y Geum ones 

Tebles .. 5/6 to 16/- 

» (Lanes. Boiler) .. 917 6. Doubles 15/- 

—— Singles 12/6 to 13/- 
Siemens Acid Billets 910 0.. , 
Hard Basic o« 9 2 Gand9 12 6 ENGLAND 
Intermediate Basic 712 Gand8 2 6 (8) N.W. Coast— 
Soft Basic a Pee Steams .. 24/- to 25/- 
Hoops .. . 910 Oto 915 0 Household 38/— to 51/- 
Soft Wire Rods 810 0. Coke.. .. e 26/— to 26/6 
Mrptaxnps— NoRTHUMBERLAN D— 
Small Rolled Bars... 8 0 Oto 815 0 Best Steams .. 14/6 to 15/~ 
Billets and Sheet Bars.. 610 Oto 615 0 - Second Steams 13/9 to 14/- 
Sheets (20 W.G.) .. .. 1110 Oto 12 0 0 Steam Smalls 9/6 to 10/6 
Galv. Sheets, f.0.b. L'pool 13 7 6to13 12 6 Unscreened 13/- to 13/6 
E> ea shy. oe. oe Os Household 21/- to 26/- 
Joists ¥e & Dursamu— 
Tees See Fe Best Gas 16/6 to 16/9 
Bridge and Tank Plates 817 6. - Second 16/- to 16/6 
Boiler Plates .. é'@.38 - Household 21/- to 27/- 
Foundry Coke ~ es «2 238/-to 38/- 
Suerrisitp— Inland, 
Best Hand-picked Branch .. 25/6 to 26/6 = 
NON-FERROUS METALS. Derbyshire Best ane House 19/- to 21/- _ 
Swansza— Best House Coal .. . . 19/6 to 20/6 = 
Tin-plates, L.C., 20 by 14 18/3 to 18/6 Screened House Coal . 17/6 to 18/6 — 
Block Tin (cash) .. . 209 17 6 ce » Nuts . 15/6 to 16/6 — 

»- o» (three mentite) 213 15 0 Yorkshire Hards 15/—to 16/- aa 
Copper (cash). . - 74 0 0 Derbyshire Hards .. . 15/-to 16/- — 

* (three months). . 7413 9 Rough Slacks 9/- to 10/- — 
Spanish Lead (cash) o6 2217 6 Nutty Slacks .. T/-to 8/- - 

»» (three months) 23 3 9 Smalls 3/-to 5/- —_ 
Spelter (cash)... .. .«. . 25 1 3 Blast-furnace Coke (Inland). . 14/6 at ovens ~ 
* (three months) 25 5 0 Furnace and Foundry Coke (Export), f.o.b. 22/- to 23/- 
MANCHESTER— 
Copper, Best Selected Ingots 79 5 0 par i cilia ee eT 

> Hiesteclytio j se 0 Best Smokeless Large .. 19/9 to 20/3 

~ Gweng Ghosts .. . e © 0 Second Smokeless Large 19/6 to 19,9 

” Tubes (Basis Price), Ib. 01 3 Best Dry Large .. 18/9 to 19/- 
Brass Tubes (Basis Price), Ib. 011 Ordinary Dry Large .. 17/9 to 18/3 

o Condenser, tb. . ss Best Black Vein Large 18/- to 18/3 
Lead, English sehen: Western Valley Large .. 17/9 to 18/~ 

~ Forcign ss °¢ Best Eastern Valley Large .. 17/9 to 18/- 
Speer .. .. stalled Ordinary Eastern Valley Large . 17/3 to 17/9 

Aluminium (per ton—raw ingot) - £95 Best Steam Smalls ‘“ 13/9 to 14/6 
Ordinary Smalls 12/6 to 13/- 
stanoie Washed Nuts "ae 22/6 to 30/- 
No. 3 Rhondda Large .. 20/- to 21/- 
FERRO ALLOYS. a »  Smalis.. 15/6 to 16/- 
Tungsten Metal Powder 3/64 per Ib. No. 2 » Large .. 17/- to 17/6 
Ferro Tungsten 3/34 per Ib. . aoe 15/6 to 16/6 
PerTon. Per Unit. ‘« Smalls . 13/6 to 14/- 
Ferro Chrome, 4p.c.to 6p.c.carbon .. £24 0 0 7/6 Fountey Coke (Export) 26/6 to 36/6 
» 6 p.c. to & p.c. . £23 0 0 7/- Furnace Coke en 21/- to 23/- 
o 8 p.c. to 10 p.c. .. . £23 0 0 6/6 Patent Fuel 20/— to 21/6 
= Specially refined... .. Pitwood (ex ship) .. 36/6 to 37/- 
2 Max. 2 p.c. carbon - £34 00 = 12; Swansza— 
os » 1 p.c. carbon - £38 0 0 15/- Anthracite Coals : 
“ - » 0°70p.c.carbon.. £42 0 0 17/- Best Big Vein mane 33/- to 36/6 
» carbon free. . 1/2 per Ib. Seconds .. 27/6 to 30/- 
Metallic Cheenian ° 2/6 per Ib. Red Vein. . . 23/— to 27/- 
FerroManganese (per ton) . £13 15 0 for home Machine-made Cobbles 40/- to 44/- 
£13 10 0 for export Nuts. . 40/- to 44/- 
» Silicon, 45 p.c. to 50 p.e. . £12 0 O scale 5/— per Beans 23/6 to 25/6 
unit aes “bw ss 18/— to 19/- 
o » 75 p.e. . £19 10 0 scale 6/— per Breaker Duil .. 9/-to 9/6 
unit Rubbly Culm 10/9 to 11/3 
» Vanadium ° 13/— per Ib. Steam Coals : 
9 Sebybienem od 4/— per lb. Large - 18/— to 19)- 
» Titanium (carbon free) oe : 1/- per Ib Seconds .. 17/- to 18/- 
Nickel (per ton) . £170 to £175 Smalls ne 11/3 to 13/- 
Ferro-Cobalt .. 9/4 per Ib. Cargo Through 15/6 to 16/6 


(6) Home Priees— 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Steel Prices. 


THE prices of steel on the international market 
have, for some time past, been weakening in a way that 
suggests to producers the necessity of taking some 
common action to prevent what may possibly become 
@ permanent decline. A meeting of forge owners from 
France, Belgium, Germany and Luxemburg has been 
held in Brussels, and it is understood that an agreement 
has been come to for fixing minimum prices, but it 
does not appear that the meeting was able to decide 
upon how this was to be done. In view of the 
attitude of the German representatives it is likely that 
an attempt will be made to identify this question 
with the renewal of the Steel Cartel. The Germans have 
always affirmed that a mere limitation of production which, 
however, is partial in the sense that each country can 
exceed its quota subject to the payment of penalties, can 
only become effective by the constitution of a central 





sales’ organisation for export, whereby each country would | 


have its share of the foreign trade, and prices would be 
controlled. The French have not been favourable to 
this arrangement, and it is one of the points upon which 
it is feared that the negotiations for the renewal of the 
Cartel next month may fail. The French prefer tem- 


porary expedients, while the Germans insist upon some | 


permanent arrangement. 
will be finally settled at 
Vienna. 


the forthcoming meeting at 


Salvaging Submarines. 


Monsieur Laubeuf, the well-known naval engineer 
who designed one of the earliest types of “‘ submersibles ”’ 
and who has done much for the submarine, has published 
his views upon the practicability of the various devices 
that have been introduced for salvaging underwater craft 


It is possible that the question | 


While recommending that efforts should continue to be | 


made in the way of finding suitable means for raising such 
boats, he believes that the only practical solution lies in 
the use of compressed air. 
be two compartments fore and aft with strong bulkheads 
in which the officers and crew of a damaged submarine 
could take refuge. They should have a supply of com 
pressed air, and the submarine should be fitted with con- 
nections for compressed air tubes from above. 
nearly always arrives too late, Monsieur Laubeuf states 


In the first place, there should | 


As relief | 


that means must be provided to enable the officers and | 


crew to save themselves, and he is of the opinion that the 
best chance of doing that is by the use of compressed air. 


Gas Distribution. 


The distribution of gas from coke ovens under 
pressure over long distances continues to extend and is 
now being undertaken in Alsace by the newly formed 
Société Alsacienne de Cokeries, which represents three 
important gas companies. The gasworks in Strasburg 
are to be replaced by coke ovens in an adjacent port on the 


Rhine, which is_ particularly well situated for receiving | 


coal from Germany, France and even from England. Coke 
ovens, which will be capable of producing 180,000 cubic 
metres of gas a day, are now being put down, and this 
gas will be distributed over a wide area. Some of the coke 
will be used for the production of water gas when necessary. 
A Franco-Belgian group is endeavouring to obtain a con- 
cession in Poland for the distribution of gas from the Polish 
coke ovens throughout the districts of Upper Silesia, 
Cracow and Kielce. 


Labour. 


Since the Italian Government put an embargo 


upon the emigration of labourers to France and other | 


countries, the situation of the building trades here has 


become difficult, for there is great activity, both in building | 
and in public works on which Italians were employed | 


in default of French labour. Now that supplies of work- 
men from Italy are no longer obtainable, the Fédération 
Nationale du B&atiment et des Travaux Publics has been 
in negotiation with the Governments of Yugoslavia, 
Hungary and Czecho-Slovakia, apparently with satis- 
factory results. It is stated that arrangements have 
been completed whereby a sufficient number of workmen 
will be procurable to make up for the failure of supplies 
from Italy. The labour deficit is more particularly observ- 
able in the heavy industries, such as building, mining, 
quarrying, ironfoundry and also in agriculture. The 
shortage of suitable operatives is regarded by many as 
a factor which may limit industrial development in this 
country. It must, in any case, tend towards higher 
wages. 


Shipbuilding. 

There continue to be complaints that the supply 
of ships by Germany on account of reparations is harmful 
to the shipbuilding industry. At Bremen, for example, the 
first of four 10,000-ton ships was launched recently for the 
Compagnie Transatlantique. Nevertheless, much more 
business has been distributed amongst shipbuilders lately, 
including an order from the Messageries Maritimes for a 
21,000-ton ship with two Diesel-Sulzer engines, developing 
together 14,000 horse-power, which will be put into service” 
for the Far East. While there is more activity at the 
shipyards, only a small proportion of the slips is occupied, 
and there is very little probability of the yards being fully 
employed in view of the fact that the capacity of produc- 
tion, amounting to 350,000 tons a year, is far in excess of 
the needs of the merchant marine. Shipbuilders natur- 
ally refuse to admit that work cannot be found for them, 
and they are not over confident of the good results that 
it is te will follow upon the new conditions of the 
Crédit Maritime, whereby they are granted further advan- 
tages in the way of reduced charges and preferential treat- 
ment for the carriage of material. 











| 
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British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent O 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at le. each. 

The date first given is the date of a 
at the end of the abridgment, is the 
complete Specification. 


C., 





lication ; the second date, 
ec of the acceptance of the 


INTERNAL COMBUSTION ENGINES. 


315,649. November 22nd, 1928.-Fuer Pump Gear, G. M. 
Blackstone, F. Carter and E. Carter, Rutland Engineering 
Works, Stamford. 

The pump plunger is shown at A. At its lower end it is pro- 
vided with teeth B. These teeth correspond with other teeth 
on @ cam-operated tappet C. C is prevented from rotating by 
the flats D. The arm E is connected with the governor and to 
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the cam siceve F. When the tappet C rises it pushes up the 
pump plunger A, which is also rotated by the cam F. yhen 
the rotation has proceeded so far that the teeth B come opposite 


the spaces between the teeth on C, the tappet can no longer 
ush up the pump plunger and the pumping stroke is effected 
y aspring. The exact moment at which this occurs is deter- 
mined by the governor.—July 18th, 1929. 


DYNAMOS AND MOTORS. 


315,940. May 10th, 1928.—CommuTaTion or ELEcTRIC 
Currents, James Francis Gill, John Nicholas Chaviara, 
both of 14, Dale-street, Liverpool ; and Frederick Jerrold 
Teago, of “ Cragside,"’ Newton-road, Frankby, Birkenhead. 

This invention has for its object to facilitate the commutation 


| of electric currents. The invention comprises the employment of 


an inductive closed circuit coupled magnetically to each riser, 


N° 315.940 





or to the leads connecting the riser to the armature winding. 
Energy, which ordinarily results in sparking, is wholly or partly 
dissipated in the additional closed circuit. A indicates a pair of 
insulated risers, which are surrounded by laminated rings of 
iron B and the latter are surrounded by closed copper loops C 
in which currents are generated and energy is dissipated when 
rapid fluctuations of current occur in the risers A.—July 25th, 
1929. 


SWITCHGEAR. 


301,902. November 22nd, 1928.—Gasproor Hovustnec ror 
Execrricat Arparatus, Siemens-Schuckertwerke Aktien- 
gesellschaft, of Berlin-Siemensstadt, Germany. 

The electrical apparatus A, such as a switch, is covered by a 
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hood B and a special gas-tight joint is provided between the 
hood and underframe C. 


The main feature of the invention 





cagease 60 bo Gnd 0 fo tages teenies the et Daten 
connecting plug F is inserted, as the projection E then covers 
the bolt. Before the hood can be removed, it is necessary to 
remove the plug, and that has the effect of cutting off the current 


to the ap tus. Similarly, it is only possible to replace the 
plus F when the hood has mn firmly attached to the under- 
rame. A large of the specification is devoted to a descrip- 


tion of the gas-tight joint between the hood and underframe.— 
July 18th, 1929. 


315,441. Feb: 13th, 1928.—Avuromatio E1rzorric Switch 
Mecuanism, William Rea, of 66, The Downs, Altrincham, 
Cheshire. 


An earth leakage protector on a three-phase supply system 
comprises, in accordance with this invention, a four-sided iron 
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core A with an opening at one corner B. A movable armature is 
— at C and is attracted by any magnetic flux which may 

set up in the core. The armature is connected to a relay 
switch comprising @ contact piece D capable of making contact 
with the contacts E.—July 15th, 1929. 


ELECTRICAL APPLIANCES. 


315,284. April 4th, 1928.— Reormryiyxe ALTERNATING 

Currents, Sydney Arthur Stevens and the Westinghouse 

Brake and Saxby — Company, Ltd., both of 82, York- 
road, King’s Cross, London, N. 1. 

By adopting the rectifier connections shown in the accom- 

panying diagram two direct-current voltages are obtained 


N°315,284 

















simultaneously from a single alternating-current source. Pairs 
of rectifiers A, B and C, D are connected in the arms of a bridge in 
the manner indicated. The bridge is fed from the secondary of 
a transformer E. The direct current obtained at the terminals 
F and G is substantially the same as that across the winding E, 
whilst the voltage between the terminal H and the terminal 
F or G is half that across the winding E.—July 4th, 1929. 


TRANSMISSION OF POWER. 

315,570. July 17th, 1928.—Mouxti-conz Om-Fmiep Hiox- 

| TENSION Exectrric Cases, Societa Italiana Pirelli and 

Luigi Emanueli, both of Via Fabio Filzi, 21, Milan, Italy. 

In accordance with this invention one or more channels A are 

made with permeable walls. These channels are filled with oil. 

The walls of the channel can have the form of a meshed tube or a 

thin-walled tube with holes, as shown in the right-hand illus- 


N° 315,570 
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trations, To eee the lead sheath from expanding or bulging 
as the result of the pressure of the oil within the cable, it has been 
found desirable in many cases to wrap the lead sheath with a 
thin metal tape, and to prevent the tape, and particularly the 
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edges, from cutting into the lead sheath a few layers of soft 
material such as paper are interposed between the two.—July 
18th, 1929. 


MEASURING AND TESTING INSTRUMENTS. 


315,636. October 10th, 1928.—Wercutine Apparatus, H. D. 
Fitzpatrick, 94, Hope-street, Glasgow. 


SHIPS AND BOATS. 


315,627. September 26th, 1928.—Arraratus ror Layne Up 
Sures, L. Buiskool, Kebon Sirih, 88, Weltevreden, Java, 
Dutch East Indies. 

For laying up or dry docking medium-sized or small ships 
there are, says the inventor, ordinarily employed longitudinal 
or transverse slipways which must extend for a considerable 
dist under water. When it is desired to lay up a large number 





In this weighing machine the scale pan is so « ted with 
the rod A that the load to be weighed pushes the rod upwards. 
The top of the rod is connected with the two floating drums B B 
by flexible bands CC. The drums are, in turn, supported from 
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the frame D by the flexible bands E E. To the drums there are 
attached the pendulum weights F F. The parts are so pro- 
portioned that when there is no weight on the scale pan the 

ndulum weights take up the position shown by broken lines, 
he pointer G is worked by the rack and pinion H.—July 18th, 
1929. 


MINING MACHINERY. 


315,245. April 10th, 1928.—-APPaRATUS FoR THE SEPARATION 
AND GRADING oF Sotrp Marertrats, B. Moore, 105, Break- 
speares-road, Brockley, London, 8.E. 4. 

It appears that the main object aimed at by the inventor is 
the “ cleaning " of coal, although the principle may be applied 
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to other uses. The material to be cleaned, or rather classified, 
meets @ flow of fluid—it may be liquid or gaseous—coming in at 
B. The fluid carries up the solid material through the restricted 
orifices C in succession. At each expansion from the orifices 
a certain content of the mixture is precipitated, according to its 
density, and is collected immediately.—July 10th, 1929. 


MACHINE TOOLS AND SHOP APPLIANCES. 


315,631. September 29th, 1928.—Castinc Door Knoss, W. 
Newman and Sons, Ltd., and 8. A. Rollason, 268, Hospital- 
street, Birmingham. 

The general trend of this invention need hardly be explained 
when it is pointed out that the aim is so to support the core for 
the hollow part of the knob that no hole is left at the outer end, 
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as is usually the case, by the core print. Such a hole has to be 
subsequently filled with a plug. The inventors consequently 
support the core on a hollow metal stalk, which also serves for 
ventilating purposes and is counterweighted as shown. The 
stalk is tapered to facilitate its sub t withdrawal, and a 





“a 


notch is formed in the counterweight at A to prevent its turning. 


of vessels at the same time a foundation of very large area must 
be prepared. As this area must extend partly under water and 
the site usually has soft ground, the foundation can only be 
Pp at great expense. The invention has for its object a 
construction which requires a foundation at only eight points. 
It is based on the knowledge that it is quite possible to transport 
even large vessels by means of wagons running on rails over soft 
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ground, since should sinkage occur the track can be aligned 
again in a simple manner by packing the sleepers, as is usual in 
railway tracks. The ship is brought into a channel and is lifted 
out of the water by a gantry crane A. Two bridges B B are 
then placed beneath and flat trucks C C pushed under the ship. 
These trucks are provided with jacks. The ship is lowered on 
to the trucks and is hauled away transversely. It is placed 
over stocks and the trucks can then be released by means of 
the jacks for further service.—July 18th, 1929. 


MISCELLANEOUS. 


315,250. April 10th, 1928.—Means ror JormntiInc TOGETHER 
Parts or Fusep Quartz, L. Sample, Lyndun, Lyndhurst- 
road, Benton, Northumberland. 

This invention relates to means for joining together parts of 
used quartz, silica, or the like, particularly when it is desired 
that the shape of one or several of the parts should be distorted 
as little as possible. When it is desired, for example, to join 
flat plates or discs of fused quartz on to the ends of silica tubes, 
the said plates or discs having been already ground flat and 
polished to present an optical surface, special precautions have 
to be taken — the operation of fusing these discs to the 
tubes to prevent distorting by heat the optically worked sur- 
face and also to avoid as much as may be the possibility of 
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introducing strain in the material and in the joint itself between 
the plate and the tube. According to the invention, a groove is 
cut following the line of fusion in one or both of the parts it is 
desired to fuse together. When that is done, owing to the reduc- 
tion in the thickness of the material at the groove, the rate of 
heat transfer from the point of fusion to the mass of the part in 
which the groove is cut is considerably reduced and therefore 
more time can be given to the fusing operation before the risk of 
distorting the part arises than would be the case if the groove 
was not present. Further, the break in the surface of the part 
caused by the groove considerably reduces the amount of 
volatilised silica which travels along to the main surface of the 
part and becomes deposited thereon.—July 10th, 1929. 


315,679. April 12th, 1928.—Enecrric Retay Devices, 
Graham Leigh Porter and Ferranti, Ltd., of Hollinwood, 
Lancashire. 

The relay device described in this specification has two coil 

elements associated with a network of impedances. A rise in 

power factor produces an increase in current in one of the coils, 
and a decrease in the other, whilst a fall in power factor produces 
opposite changes in current in the coils. The relay device can 
be arranged to balance at any predetermined power factor and 
it can be used to control any apparatus uired to respond to 
the change in power factor, such as synchronous condensers, 
voltage regulators or interconnectors between power systems 
or power factor recorders of the type in which the pen carrier is 
motor operated. One of the schemes described in this specifica- 
tion is shown in the accompanying diagram. The primary of a 
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latter has connected across it in series a network of impedances, 
each comprising an ohmic resistance D, and a choking coil C. 
The junction point between the two imp is o ted 
to one end of the secondary winding of the potential transformer 
A, and the other end of this winding is connected through two 
parallel circuits embodying relay coils E and F to the respective 
ends of the secondary winding of the current transformer B. 
The relay coils E and F form solenoids and operate plungers 
mounted on the ends of a seesaw lever with an arm playing 
between two fixed contacts G and H. Under normal cireum- 
stances and with the voltage drop in the secondary circuit of the 
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current transformer B in quadrature with the voltage in the 
secondary winding of the potential transformer A, the torques 
produced by the two relay solenoids E F are equal and opposite, 
the inductance and ohmic resistance of the two impedances 
being suitably adjusted for this effect. Assuming now that the 
phase relationship between the two voltages changes, the 
voltage ~~ in the secondary circuit of the current transformer 
B will no longer be in quadrature with the voltage in the 
secondary winding of the potential transformer A and the 
voltages across the coils E and F will no longer be equal, so that 
the torque produced by one of these coils will preponderate and 
the relay a eee. The relay device can be arranged to 
balance at any predetermined power factor and it can be used to 
control any apparatus required to respond to the change in power 
factor.—July 12th, 1929. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the n 'y informati 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





SATURDAY, AUGUST 24rn. 


INSTITUTE OF British FoUNDRYMEN : LANCASHIRE BRANCH. 
—Visit to Altham Works, by permission of the Altham Colliery 
Company, Ltd., of Accrington. Intending visitors are asked to 
be at the works as near 2.30 p.m. as possible. 


InstiTuTe oF British FounpryMen: LANCASHIRE Brance, 
Junior Section.—-Visit to the Economiser Works at Wake- 
field of E. Green and Sons, Ltd. Meet at Victoria Station, Man- 
chester, at twelve o'clock noon. 


WEDNESDAY, SEPTEMBER 4rs. 


INSTITUTION OF MuNiIcIPAL AND County Enoineers.—Union 
Room, Wimborne. South-Western District meeting. 
11.30 a.m. 


SATURDAY TO SATURDAY, SEPTEMBER 7ru To l4ru. 


Mopet Enorveer Exuisirion, Royal Horticultural Hall, 
Vincent-square, Westminster, London, 8.W. 1. 


MONDAY TO SUNDAY, SEPTEMBER 9rx To 151s. 


InstrTuTe or Metats.—Annual autumn meeting, Disseldorf, 
Germany. Monday, September 9th, in the Aula of the Lessing 
Obe: chule, Ellerstrasse, Diisseldorf, 5 p.m. Eighth autumn 
lecture, by Dr. A. G. C. Gwyer, B.Sc., “ Aluminium and its 
Alloys.” Tuesday, September 10th, 9.30 a.m., in the Hall of 
the Eisenhiittenhaus, Verein D her Eisenhiittenleute, 27, 
Breitstr., Disseldorf. Reading and discussion of paper (see 
page 66, July 19th, 1929). Wednesday, September IIth, 
9.30 a.m., in the Hall of the Eisenhittenh Verein Deutsch 
Eisenhittenleute, 27, Breitstr., Disseldorf. Reading and dis- 
cussion of paper (see page 66, July 19th, 1929). ursday, 
September 12th, 8.15 a.m., whole-day excursion to Messrs. 
Krupp, Essen. Friday, tember 13th, to Sunday, September 
15th, visits to Berlin and Holland. 


TUESDAY TO FRIDAY, SEPTEMBER 10rx To 131s. 


Iron anv STEEL InstrTUTe.—Autumn meeting at Newcastle- 
on-Tyne. 


THURSDAY TO SATURDAY, SEPTEMBER 12rxa ro 28rz. 
EnGINgerRING aND Macurmvery EXu#rsiTion, 








SurrrPine, 
Olympia. 
SATURDAY TO SATURDAY, SEPTEMBER lé4ra To 28rs. 
InsTITUTION oF Navat ArcuiTects.—Summer meeting in 
Italy. For programme see page 380, April 5th, 1929. 

FRIDAY AND SATURDAY, SEPTEMBER 20ru anp 2Ist. 


InstiruTIoNn oF Water ENcGriNeEers.—Informal autumn 
meeting. Visits to the works of the Wakefield and Barnsley 
Corporations. 








Tse INsTITUTION OF MINING ENGINEERS : AWARD OF MEDAL. 
—wWe are asked to announce that the Medal of the Institution of 
ig Saerete has been awarded to Mr. George 8. Rice, 
Chief Mining Engineer, United States Bureau of Mines, Wash- 
ington, “in recognition of his eminence in all matters relating 
to the safe working of coal mines and the well-being of mine 
workers, with special reference to the practical application of 
scientific knowledge.” 


Tue InstiruTIon oF ELectricat ENGINEERS: COUNCIL FOR 
THE YEAR 1929-—30.—The scrutineers appointed at the ordinary 
meeting held on April 25th, 1929, have reported to the President 
that the result of the ballot to fill the vacancies which will occur 
in the Council on September 30th next is as follows :—President, 
Colonel Sir T. F. Purves; Vice-President, Mr. B. Welbourn ; 
Hon. Treasurer, Mr. E. Leete ; Ordinary Members of Council : 





potential transformer A is connected to a pair of mains and a 





—July 18th, 1929, 


current transformer is provided at B. The secondary of the 








Members, Mr. A. R. Cooper, Mr. R. 8. Whipple, an1 Professor 
E. Wilson ; Associate Member, Mr. E. E. Sharp. 











